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ABSTRACT 

This research was aimed to study the etiology of optic atrophy and comparison of optic disc morphology between 
compressive and glaucomatous optic atrophy. It included 72 cases of optic atrophy admitted in Maharani Laxmi Bai 
Medical College, Jhansi between January 2016 to May 2017. Assessment of present complaints, examination of the eyes, 
visual acuity, refraction, perimetry, Optical Coherence Tomography(OCT) and slit lamp examination was done. The 
quantitative parameters of Optic Nerve Head (ONH) structure were compared using the Spectralis OCT with an enhanced 
depth imaging method. Out of 72 cases, 42 were males(58.33%) and 30 were females(41.67%). The disease was bilateral in 
55 patients(76.39%). The disease manifested as primary optic atrophy in 36 patients(50%), secondary optic atrophy due to 
papilloedema in 9 cases(12.5%) and due to papillitis in 9 cases(12.5%). Six cases(8.33.%) had consecutive optic atrophy 
and 12 cases(16.67%) had glaucomatous optic atrophy. The main causes were meningitis in 12 cases(16.67%), syphilis in 8 
cases(11.1%) and intra-cranial space occupying lesions in 6 cases(8.33%). The mean and maximum cup depths of 
Compressive optic neuropathy(CON) were significantly smaller than those with Glaucomatous optic neuropathy(GON). 
The distance between Bruch's membrane opening and anterior surface of the lamina cribrosa (BMO-anterior LC) of CON 
was also significantly smaller than that of glaucoma. 72 cases of optic atrophy involving 127 eyes have been studied. 
Measurements of the cup depths and the LC depth showed ability to differentiate between CON with a glaucoma-like disc 
and glaucoma. 


KEY WORDS: compressive optic neuropathy, glaucomatous optic neuropathy, optic atrophy, optical 
coherence tomography 


INTRODUCTION: calibre or slight constriction of the bigger vessels and 


Optic Atrophy is the end result of lesions of 
the visual pathway from ganglion cell layer to the 
lateral geniculate body. Clinically, optic atrophy is 
diagnosed from the well known triad of pallor of the 
optic disc, diminution in the visual acuity and visual 
field defects'!. Depending upon the histology, etiology 
and ophthalmoscopic picture, optic atrophy has been 
classified. The atrophy was classified according to the 
ophthalmoscopic picture as under”: [1] Primary Optic 
Atrophy: pallor of the disc involving the entire disc or 
temporal pallor extending upto the disc margin, with 
well defined borders of the papilla; normal 
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disappearance of the vessels of small calibre. 
Physiological cup is slightly deeper than normal and 
lamina cribrosa is seen more clearly. [2] Secondary 
Optic Atrophy: pallor of the disc with evidence of 
present or preceding exudation, including obstruction 
of the physiological cup, irregularity and distortion of 
the neuro-retinal outlines, veiling of the lamina 
cribrosa with fibrous or glial tissues which may extend 
along the retinal vessels. Such a picture may be due to 
papilloedema or papillitis. Secondary Optic Atrophy 
is attributed to papilloedema when there are other 
evidences of raised intra-cranial tension, history of 
slow gradual progressive loss of vision, and to 
papillitis when history of sudden loss of vision and no 
evidence of raised intracranial tension are evident. [3] 
Consecutive Optic Atrophy: Waxy looking disc with 
evidence of inflammatory and degenerative changes 
in the chorio-retinal tissues. [4] Glaucomatous 
Atrophy Besides the atrophy, the main features are 


People’s Journal of Scientific Research 


July 2017; Volume 10, Issue 2 1 


Original Research Article 


Sirohi N, et al.: Compressive and Glaucomatous Optic Neuropathy: A Comparative Study 


deep cupping and displacement of the vessels to the 
nasal side of the disc. Optic Atrophy may follow injury 
or infammation of the optic nerve or raised intracranial 
tension as in cases of intracranial tumours or raised 
intraocular pressure as in glaucoma or from local 
pathological lesions of the retina such as chorio- 
retinitis and primary pigmentary degenerations of the 
retina. Optic atrophy can be ascending or descending, 
depending upon the site of the primary lesion which 
caused the atrophy: e.g. a local lesion such as 
chorioretinitis or retinal degeneration like primary 
pigmentary degeneration of the retina or glaucoma 
would give rise to an ascending optic atrophy; whereas 
intraorbital or intracranial lesions would give rise to 
descending optic atrophy. Enlargement of optic disc 
cupping is a classical sign of glaucoma, but it also can 
result from non-glaucomatous neurological lesions, 
such as ischemic optic neuropathy, hereditary optic 
neuropathy, traumatic optic neuropathy, and 
compressive optic neuropathy (CON). Many 
reports indicate that intracranial lesions often mimic 
the clinical presentation of glaucoma and result in 
misdiagnosis’. Detecting CON among eyes with 
glaucoma and a glaucoma-like disc is critically 
important because intracranial lesions, including a 
brain tumor and intracranial aneurysm, are life- 
threatening and require treatments that are entirely 
different from that of glaucoma, and the delay in 
diagnosis or misdiagnosis can be fatal. 
Differentiating glaucomatous from non 
glaucomatous disc cupping is often difficult. Trobe 
and associates showed that pallor of the neuroretinal 
rim is useful in predicting nonglaucomatous cupping 
in a review of optic nerve head (ONH) photographs". 
Other clinical findings such as dyscromatopsia or 
certain visual field changes can help differentiate 
between the two diseases. The depth of optic disc 
cupping is considered one of the most important 
objective findings of the ONH, which helps to 
differentiate non-glaucomatous optic neuropathy 
from glaucoma. Mashima and associates compared 
the ONH between eyes with glaucoma and those with 
hereditary optic neuropathy using the Heidelberg 
Retina Tomograph (HRT) parameters". They reported 
that 73% of eyes with hereditary optic neuropathy 
were misdiagnosed with glaucoma, but the mean cup 
depth and maximum cup depth of eyes with 
hereditary optic neuropathy were significantly smaller 
than those of eyes with glaucoma. However, 
characteristics of cupping depth for eyes with CON 
remained unknown. The quantitative analysis of optic 
disc cupping may provide useful data to distinguish 


CON from glaucoma. Additionally, other ONH 
structures characteristic of glaucoma, such as lamina 
cribrosa (LC) degeneration, are candidates for 
objective parameters for differentiating sight- 
threatening and life-threatening optic atrophy from 
glaucoma. A new approach to optical coherence 
tomography (OCT), known as enhanced depth 
imaging (EDI) OCT, allows visualization of deeper 
layers of the ONH, including the LC”. These studies 
showed that the LC was located posteriorly and 
significantly thinner in patients with glaucoma than in 
healthy controls. 


MATERIALS AND METHODS: 

This prospective study included 72 cases of 
optic atrophy admitted in Maharani Laxmi Bai 
Medical college, Jhansi between January 2016 to May 
2017 and the study was conducted as per the 
Declaration of Helsinki. Written informed consent 
was obtained from each participant. The Objectives of 
the study included: [a] to study the types and eitiology 
of Optic Atrophy and [b] comparison of optic disc 
morphology between Compressive(CON) and 
Glaucomatous Optic Neuropathy(GON). 

The inclusion criteria: for CON were: (1) optic 
atrophy caused by compression of the anterior visual 
pathway by a brain tumor or aneurysm confirmed by 
cranial neuroimaging; (2) history of surgical 
treatment for the causative disease >1 year before this 
study; (3) mean deviation (MD) measured with the 
Humphrey Perimetry $ —6 dB; and (4) IOP $20 mm 
Hg. The inclusion criteria for open-angle glaucoma 
subjects were: (1) clinical diagnosis of open-angle 
glaucoma with, such as a vertical cup-to-disc(C/D) 
ratio of 0.7 or greater, asymmetry of 20.2, or the 
presence of focal thinning, notching, and disc 
hemorrhage, and associated glaucomatous loss of 
visual field; (2) glaucomatous visual field loss in 
Perimetry with 24-2 SITA program on at least 2 
subsequent tests; (3) treated IOP $20 mm Hg; and (4) 


MD in Perimetry S-6 dB. 


The Exclusion criteria were: (1) high myopia ; (2) 
astigmatism >3 D; (3) any disease, including media 
opacity, diabetic retinopathy, ischemic optic 
neuropathy, optic neuritis, uveitis and trauma; (4) 
tilted optic disc, which was defined as an index of tilt 
(ratio of minimum to maximum optic disc diameter) < 
0.75 on stereodisc photography and (5) a history of 
intraocular surgery or laser treatment except for 
uncomplicated cataract surgery. 
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An assessment of present complaints, 
ophthalmological check up as external examination of 
the eyes, visual acuity, refraction, ophthalmoscopy, 
perimetry, Optical Coherence Tomography(OCT) and 
slit lamp examination was done. The quantitative 
parameters of Optic Nerve Head(ONH) structure were 
compared using the Spectralis OCT with an enhanced 
depth imaging(EDI) method. The EDI technique was 
also used for measuring the prelamina tissue 
thickness(PLT), diameter of Bruch's membrane 
opening (BMO), and distance between BMO and the 
anterior surface of the LC (BMO-anterior LC). The 
details and advantages of this technology for 
evaluating the LC have been described previously'"”. 
The PLT was defined as the distance between the optic 
cup surface and the anterior border of the highly 
reflective region that corresponded to the LC. The 
BMO was defined as the termination of the Bruch's 
membrane, and we measured the diameter of BMO"”. 
The BMO-anterior LC was defined as the vertical 
distance between the reference line connecting BMO 
and the anterior laminar surface. In principle, we 
measured the PLT, diameter of BMO, and BMO- 
anterior LC at the midpoints between the BMOs on 
both vertical and horizontal images. An average value 
was obtained from two images. Medical check up 


including general physical, neurological, respiratory 
and cardio-vascular examination were carried out in 
each case. Clinical investigations with complete blood 
count(CBC), Mantoux test, serological test for 
syphilis and complete urine and stools examination 
were done. In addition complete cerebrospinal fluid 
examination, skiagrams of skull and nasal sinuses and 
chest screening were done, when indicated. 

Statistical Analysis: The patient's protocols were 
recorded in data collection form. Quantitative data 
were expressed as mean+SD(standard deviation) and 
qualitative variables were expressed using 
percentages. We applied Student's unpaired 't' test for 
equal or unequal variances, after calculating the 
variance of each data groups respectively. The p-value 
of < 0.05 for one - tailed hypothesis was considered 
statistically significant to reject the 'null hypothesis’. 
All statistical analyses were made with the help of 
data analyses tool of Microsoft Excel 2007. The data 
shown in the tables herein are based on extensive data 
set used in our detailed study. 


RESULTS: 

Out of 72 cases, 42 were males(58.33%) and 
30 were females(41.67%) (Table I). The incidence of 
the disease was more in first four decades of life. The 


Table I: Demography and etiology of optic atrophy in patients (n=72). 


Age in year (Mean+SD) 
(Range 5 -75 years ) 
Gender (Male/Female) 
Unilateral 
Optic atrophy 
Bilateral 


52.6416.3 
42 (58.33%)/ 30(41.67%) 
17(23.61%) 


55(76.39%) 


Ophthalmoscopic classification of optic atrophy 


Etiology of optic atrophy ; Secondary ; 
Primary . eee. Consecutive Glaucomatous 
(no. of cases) Papilloedema Papillitis 

Unknown (12) 10 - 2 - - 
Syphillis (8) 7 - 1 - - 
Trauma (5) 5 - - - - 
Demyelinating diseases (5) 3 - 2 - - 
Space occupying 

intracranial lesions (6) ? ‘i ° ° 
Tubercular meningitis (8) 3 2 3 - - 
Patchy meningitis (4) 1 ye) 1 - - 
Cranio stenosis (2) 1 1 - - - 
Anaemia (2) 2 - - - - 
Hydrocephalus (2) 2 - - - - 
Choroidal sclerosis (3) - - - 3 - 
Retinitis pigmentosa (3) - - - 3 - 

Total (72) 36 9 9 6 1 
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Table 2: Comparision of OCT parameters among compressive and glaucomatous optic neuropathy. 


Group 1 (CON) Group 2 (GON) p-value 
RNEFL (um) 51.8414.6 57.2+12.1 0.04 
Mean PLT (1m) 111.3 +54.2 108.1+56.0 0:75 
BMO width (um) 1602+162.1 1611 +159.3 0.90 
Disk size (mm) 2.24+0.56 2.3640.59 0.42 
C/D area ratio 0.32+0.12 0.36+0.12 0.01 
BMO-anterior LC (um) 364+120.1 498 +156.2 0.004 
Mean cupping depth (mm) 0.18+0.08 0.36+0.12 0.004 
Maximum cupping depth (mm) 0.48+0.15 0.73+0.19 0.003 
Table 3: Baseline characteristic of patients. 
Group 1 (CON) Group 2 (GON) p-value 

Number of eyes 24 24 - 

Age in years (Mean+SD) 56.2+14.1 57.3+4.6 0.92 

Gender (M/F) 8/4 7/5 - 

Spherical equivalent 2.1422 2.0421 0.32 

(DIOPTRE) 

Axial length (mm) 24.24+1.0 24.1+1.3 0.53 

IOP (mmHg) 15.843.2 16.3+43.8 0.50 

M iati B 

pareve) 16.8473 17.546.5 0.41 


(Perimetry) 


Figure 1: Fundus photograph showing secondary optic atrophy (due to 
Compressive Optic Neuropathy) in left eye of a male patient aged 52 years 
diagnosed with meningioma. 


disease was bilateral in 55 patients(76.39%). In 
unilateral cases (17cases, 23.61%), right and left eyes 
were involved equally. The disease manifested as pri- 
mary optic atrophy in 36 patients (50%), secondary 
optic atrophy due to papilloedema in 9 cases(12.5%) 
and due to papillitis in 9 cases(12.5%). 6cases(8.33%) 
had consecutive optic atrophy while 12 cases(16.67%) 
had glaucomatous optic atrophy . In 12 cases(16.67%) 


Figure 2: Fundus photograph showing glaucomatous optic atrophy (GON) 
in left eye ofa female patient aged 57 years. 


no cause could be detected. Main diagnosis were 
meningitis 12 cases(16.67%), syphilis 8 
cases(11.1%), intracranial space occupying lesions 6 
cases(8.33%), demyelinating process 5 cases (6.9%), 
trauma 5 cases(6.9%), choroidal sclerosis 3 
cases(4.1%) and pigmentary degeneration of retina 3 
cases(4.1%). The mean and maximum cup depths of 
Compressive optic neuropathy(CON) were 
significantly smaller than those with Glaucomatous 
optic neuropathy(GON) (P=0.004 and 0.003 
respectively) (Table 2). The distance between Bruch's 
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Figure 3: Optic nerve head parameters measured with Optical Coherence Tomography (3a. Compressive Optic Neuropathy,3b. Glaucomatous Optic 
Neuropathy). 


membrane opening and anterior surface of the lamina 
cribrosa (BMO-anterior LC) of CON was also 
significantly smaller than that of glaucoma(p=0.004). 
The cup/disc area ratio also showed significance 
between cases of CON with a glaucoma-like disc and 
cases of GON (p=0.01). 

Moreover, 12 subjects with CON and 12 cases 
of GON subjects were initially included (24 eyes of 12 
subjects in each group A and B). Of 12 subjects with 
CON, 3 had pituitary adenoma, 2 had intracranial 
meningioma and | had craniopharyngioma. The MD 
of the visual field was —16.8+7.3, —17.5+6.5 in group 
A and B respectively(Table 3). There was no 
significant difference in the MD between the CON and 
glaucoma groups (p=0.41). There were no significant 
difference in the diameter of the BMO and disc size in 
OCT measurements among both groups. The mean 
RNFL (retinal nerve fibre layer) of the group A was 
significantly thinner than that of the glaucoma group 
(p=0.04) (Table 2 ). The C/D area ratio of group B was 
significantly greater than that of group A(p=0.01). The 
mean PLT of group A was almost the same as that of 
group B (p=0.75). Of 24 eyes with CON, 10 eyes 


(41.7%) presented with a C/D ratio 20.8. The BMO- 
anterior LC and the mean and maximum cup depths of 
CON subjects with a glaucoma-like disc were smaller 
than those of the glaucoma group (p=0.004, p=0.004, 
and p=0.003, respectively). 


DISCUSSION: 

There exists variation in the incidence of 
various etiological factors in optic atrophy depending 
on the prevelance of a particular disease in a particular 
era and area. Some of the causes like intra-cranial 
space occupying lesions, craniostenosis, retinal 
degeneration and tumours of the optic nerve are self 


explanatory whereas in others, more common causes 

like syphilis, tuberculosis and demyelinating diseases, 
atrophy of the optic nerve ensues differently. In 
children, the most important cause of bilateral optic 
atrophy is tubercular meningitis, and 
meningoencephalitis whereas unilateral atrophy is 
mostly of traumatic nature. 

In his study of ocular aspect of tuberculosis, 

Mooney'"” found three types of lesions giving rise to 
optic atrophy. 
(a) Edema of brain and meninges leading to 
obstruction of the ventricular foramina in the posterior 
cranial fossa producing internal hydrocephalus and 
manifesting as papilloedema; (b) Granulation tissue or 
fibrous bands around the chiasma and optic nerve 
causing strangulation of nerve fibres manifesting as 
primary optic atrophy; (c) Interstitial perineuritis ex- 
tending upto the disc manifesting as papillitis and 
neuro-retinitis. 

In our study 8 cases (11.1%) of tubercular 
meningitis (6 children below the age of 10 years) 
presented with papilloedema, papillitis and primary 
optic atrophy in equal distribution, none of them 
developed choroidal tubercles during any stage of the 
disease. In 8 cases syphilis was responsible for the 
optic atrophy which was primary in 7 cases and post 
neuritic following papillitis in 1 case. Out of these 5 
cases(62.5%,n=8) were above 50 years of age. In 5 
cases, atrophy was due to trauma to the temporal 
region. In none of these cases any fracture could be 
detected on the base of skull and the optic canal. 
Trauma was generally of minor to moderate intensity 
producing sudden loss of vision followed by primary 
type of atrophic changes within a period of 4 weeks. 
This is believed to be due to hemorrhage in the sheath 
of the optic nerve or haematoma pressing the nerve 
fibres producing pressure atrophy. The incidence of 
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demyelinating disease is believed to be low in our 
country. In 6.9% of cases,of this study the optic 
atrophy was thought to be due to demyelinating 
diseases on clinical grounds. Recently, more stress has 
been laid on the demyelinating diseases as the cause of 
unilateral or bilateral optic atrophy. Hierons'™”’ 
suggested a localized form of encephalomyelitis res- 
ponsible for optic atrophy whereas Scott’ and 
Stansbury” reported neuromyelitis optica 
responsible for bilateral retrobulbar neuritis and 
papillitis with or without transverse myelitis. Thus 
isolated primary or secondary optic atrephy can occur 
due to demyelinating pathology. 

Compared to eyes with glaucoma, eyes with 
CON had a shallower cup depth. Additionally, 50% of 
eyes with CON presented with enlargement of the 
optic cup on fundus photographs, and 42% were 
judged to have a glaucoma-like disc. For 
distinguishing CON with a glaucoma-like disc from 
glaucoma, ONH parameters specifically a shallow 
maximum cup depth, increase the likelihood of 
identifying an intracranial mass lesion. This study 
elucidated the difference in ONH deeper structures 
between glaucoma and CON. Glaucomatous cupping 
has been histologically shown to result from the loss of 
both axons and astroglia in the optic disc'” and 
posterior LC displacement and thinning of the LC". 
Portney and associates conducted a pathological study 
in a case of disc cupping associated with compression 
of the optic nerve and showed loss of axons and 
reported that glial tissue within the optic nerve head 
would account for the cupping'”’. Our study showed 
that eyes with CON had a smaller LC depth than eyes 
with glaucoma. Previous studies have reported that 
eyes with glaucoma presented with posterior LC 
displacement and a thinner LC than normal eyes”, 
Our results indicated that retrograde axonal 
degeneration caused by optic nerve compression does 
not accompany laminar remodeling, which is unlike 
that observed in glaucomatous optic neuropathy. This 
result was consistent with the hypothesis that the 
pathogenesis of optic nerve degeneration in 
glaucomatous optic neuropathy is located at the LC, 
while the pathogenesis of other optic neuropathies is 
not". 


CONCLUSION: 

Measurements of the cup depths and the LC 
depth in OCT showed ability to differentiate between 
CON with a glaucoma-like disc and glaucoma (GON). 
A further prospective study should be performed for a 
larger population. However, quantitative analysis of 


ONH morphology by OCT provides the necessary 
evidence to distinguish cupping caused by intracranial 
lesions from that caused by glaucoma. 


Limitations of the Study: 

This study has the limitation of small sample 
size and as diagnostic tests are indicated for use in 
patients with suspected disease and not in patients with 
confirmed CON or glaucoma. However, we compared 
only patients who had already been diagnosed with 
CON or glaucoma. 
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ABSTRACT 

The study was performed to determine the gestational age of preterm infants that requires amikacin therapeutic 
drug monitoring. A study was conducted in preterm infants on amikacin therapy with gestational age of 28 to 36 weeks. 
Therapeutic drug monitoring in preterm infants was performed based on their individual pharmacokinetics to avoid 
ototoxicity and nephrotoxicity. Its prerequisite, because of their immuno-compromised and challenging clinical conditions, 
to provide an effective and optimized dosage regimen. One compartment model was used to calculate pharmacokinetics and 


modulated amikacin dosage regimen based on obtained amikacin peak and trough concentration at 3rd dose. 

Amikacin inadequate level, especially high trough found in 60 % patients were optimized for therapeutic level by 
tailoring dosage regimen. Correlation between percentage modification of dose and dosing time interval with percentage 
changes of amikacin peak and trough concentration at modulated dose was studied. 


KEY WORDS: amikacin, dosing time interval, modulated dose, pharmacokinetic, preterm infants, 


therapeutic drug monitoring (TDM) 


INTRODUCTION: 

The crucial paradigm in preterm infants is 
their extensive pharmacological variability due to 
rapidly evolving physiological developments!” 
Preterm infants are prone to severe infections due to 
their immature and immuno-compromised health 
conditions”. The differential body composition and 
renal immaturity among preterm infants contributes to 
enlarge pharmacokinetics inter-individual 
variability”. In preterm infants, around 75% of body 
weight is comprised of extracellular fluid that leads to 
direct impact on the amikacin volume of distribution 
because of its high water-soluble property”. 

Amikacin sulphate belongs to aminogly- 
cosides (AG) family, approved by the United State 
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Food & Drug Administration (USFDA) and it requires 
therapeutic drug monitoring (TDM) due to its narrow 
therapeutic index and overt toxicity from 2 to 10%". 
Amikacin is considered as the mainstay in the 
antimicrobial therapy for systemic bacterial infections 
due to its bactericidal and efficacious action”. 

Amikacin therapy in preterm infants is of 
major concern due to nephrotoxicity, ototoxicity, 
developmental differences during this period and 
frequent changes in renal clearance’ The drug 
accumulation which leads to drug toxicity is directly 
proportional to excretion of the drug. Due to the 
narrow therapeutic index of amikacin, it necessitates 
careful monitoring of blood drug concentration to 
avoid sub-therapeutic and toxic pharmacological 
effects") 

The scenario of amikacin pharmacokinetics in 
the preterm infants is complex'"”. Amikacin is mainly 
eliminated by the kidney, and preterm infants have 
lower elimination rates due to their immature kidney 
function which results in prolonged half-life 
compared to mature infants''*'”, Total body clearance 
in preterm infants is lower as it is associated with the 
gestational age and birth weight. Clearance and half- 
life are influenced by the developmental stage of 


People’s Journal of Scientific Research 


July 2017; Volume 10, Issue 2 8 


Original Research Article 


Chauhan B & Sunil J: Study of Preterm Infants with Different Gestational Age: Modifying Amikacin Sulphate Dosage Regimen 


preterm infants and are considered as one of the main 
parameters in tailoring dosage regimen''”'”, 

Low elimination of amikacin is inversely 
proportional to half-life and results in prolonged time 
duration, which results in higher amikacin serum 
trough concentration”. Serum creatinine clearance 
is widely used as key parameter available to observe 
the renal system function. Usually physicians use 
creatinine clearance value and modify dosage 
regimen. However, creatinine clearance is not 
accurate to measure dosage regimen (modified dose 
and dosing time interval) of amikacin sulphate. In our 
study, we had observed preterm infants with normal 
serum creatinine having high amikacin trough 
concentration than expected. 

TDM in preterm infants is internationally 
recommended to evaluate efficacy and potential 
toxicity". TDM minimizes toxicity and medical 
intervention based on a customized dosage regimen. 
This improves the quality of drug utilization, safety, 
efficacy and cost effectiveness in clinical studies". 

It exemplifies the therapeutic dosage and 
develops evidence based treatment plans that relies on 
specific pharmacokinetic parameter of the individual 
patient”, 

The paucity of data with regard to amikacin 
pharmacokinetics study in preterm infants 
necessitates to establish a precise amikacin dosage 
regimen to avoid inconsistent serum concentration 
fluctuation'.This study is designed on evidence 
based therapeutic dosage regimen for preterm infants 
based on individual pharmacokinetic parameter. 

In our study, we observed preterm infants of 
different gestational age (ascending weeks of 
gestational age) with different serum creatinine 
clearance. We distinguished the range of preterm 
infants gestational age requiring therapeutic drug 
monitoring. 


MATERIALS AND METHODS: 

This study was conducted at Dr Prabhakar 
Kore Basic Science Research Center in collaboration 
with the Neonatal Intensive Care Unit at Karnataka 
Lingayat Education, Dr Prabhakar Kore Hospital & 
Medical Research Center, India during year 2015. The 
ethical approval was obtained from human ethical 
committee of the Karnataka Lingayat Education 
University. Informed consent was obtained from the 
parents of the enrolled pre-term infants in the study. 
The patients included in the study were preterm infants 
and selection of subjects was performed based on the 
clinical condition and assessment by the expert 


neonatologist. The sample size of preterm infants 
enrolled in the study is five. The inclusion criteria of 
preterm infants was gestational age between 28 to 36 
weeks, on intravenous amikacin therapy and with no 
congenital abnormalities. Exclusion criteria were not 
fulfilling the inclusion criteria, and preterm infants 
whose parents denied permission to enroll their infants 
in the study. 

Demographic data such as gestational age and 
weight of the preterm infants enrolled in the study 
were collected (Table 1). 

Amikacin was administered as an intravenous 
infusion over 0.5 hr (hours) using a syringe driver. 
Preterm infants amikacin dosage regimen, was 
calculated based on their current body weight, using 
standard recommended dose of 7.5 mg/kg every 12 
hours for preterm infants born or less than 7 days old. 

As per reported studies and data, amikacin 
attains a steady state kinetics before the third dose 
administration. Amikacin samples were collected by 
heel prick using a sterile lancet and from an indwelling 
arterial catheter. Form each preterm infant, 0.5 mL of 
blood was collected for amikacin peak and trough 
level monitoring before and after modification of 
dosage regimen. Blood samples were collected 60 min 
post-IV infusion of third dose amikacin and 30 min 
prior to the fourth dose. A similar sample collection 
practice was followed after administrating the 
modulated sixth dosage of amikacin that was 
calculated based on the pharmacokinetic parameters 
of individual patient. 

Amikacin concentration analysis in serum 
was carried out using ultra high performance liquid 
chromatography (UPLC) with fluorescence detector 
(Shimadzu) at Dr. Prabhakar Kore Basic Science 
Research Center, Karnataka, India!” 


PHARMACOKINETICS STUDY: 

The least-squares linear regression analysis of 
concentration-time data was integral to illustrate the 
one compartment model. Amikacin pharmacokinetics 
parameter data analysis was found to fit one 
compartment model”, 

The following equation was used to calculate 
pharmacokinetics with one compartment open model 
based on the Sawchuk-Zaske method: 
[K,=(nC,,-C,)/At], 
where, K, = elimination rate constant (hr’), 

C,, = measured amikacin serum peak concentration 
(mg/L), 

C,, = measured amikacin serum trough concentration 
(mg/L), At=time interval betwenn C,, and C, 
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Table 1: Demographic and 3rd dose of Amikacin obtained peak and trough concentration data in preterm infants. 


Preterm Infants Patients 


Pateint 1 Pateint 2 Pateint 3 Pateint 4 Pateint 5 
Parameters 
Born Gestational Age (weeks) 36 34 31 31 29 
Birth Weight (kg) 1.33 2.37 1.1 1.32 0.7 
Amikacin Dose Administered (mg) 10 17.2 8.2 10 5.7 
Serum Creatinine (mg/dL) 0.74 0.76 1.12 1.07 0.71 
Amikacin Highest Blood : 
nikacin Highest Blood Conc 17 21.83 6.2 3.4 25 
(mg/L) (Peak)* 
Amikacin Lowest Blood Conc. 
2.78 3.58 10.39 9.5 10 
(mg/L) (Trough)* u 
Time Int 1 betw 1 
Sea lis Ss aie 10.25 10.05 10.4 10.5 10.05 
Collection (hr) 
Observed Amikacin Peak and Within optimum Within optimum JHighTrough High Trough High Trough 
Trough level* range range level level level 
Require Modulati f Amikaci 
equire odulation - mikacin No No Yes Yes Yes 
Dosage Regimen 
* Amikacin optimum therapeutic range of peak - 15 to 30 mg/L and trough - less than 5 mg/L. 
[t,.=0.693 /K,], where, t,,. = half-life (hr) FE 
[Vs= D/T (1—e *)) / [K* (Com — (Com © 4” YT, 5 
where, Vd = volume of distribution (L/kg), D = dose Z 20 
administered (mg/kg), Ke = elimination rate constant gx 
(h"'), T = duration of infusion (hr), C,,, = concentration 3a 
in serum after 30 minutes at the end of infusion (mg/L), 3 E 10 
C,. = concentration in serum 30 minutes before the E 
administration of next dose (mg/L) : = 
[CL = (K,) (V,)],where, CL = total body clearance & 6 
(CL) (L/hr/kg). 0 2 4 6 8 Cn > 
In preterm infants, amikacin target Time (Hours) 


concentration for peak is 15 — 30 mg/L and trough is 
less than 5 mg/L, for therapeutically effective 
treatment with minimized toxic effects. 

Dose modulation recommended in patients 
whose amikacin peak and trough concentration were 
not found within the optimal therapeutic range. Such 
as, if amikacin peak concentration found above or 
below 15-30 mg/L or trough concentration were found 
above 5 mg/L. Due to the low elimination rate constant 
as it depends on the individual PK response based on 
amikacin dose administered with duration of dose 
interval. 

The peak concentration in patients found 
below the range indicates that amikacin is not reaching 
its optimum level and patient will be deprived of 
getting therapeutic response and lead to treatment 
failure. The peak concentration in patients found 
above the optimum range leads to amikacin toxicity. 
High trough level due to low elimination rate leading 


Figure 1: Amika cin serum concentration (mg/ L) in preterm infants at peak 
and trough sampling timing. 


to accumulation in the body with routine dosage 
procedure also results in high peak concentration. In 
such cases, dose modulation is suggested either by an 
increase in the duration of dose interval or 
modification of the administered dose. In order to 
optimize the trough level, duration of dose interval 
was increased to decline the trough level along with an 
increase in dose to maintain the peak level since peak 
level attaining optimum level may result from high 
trough level. 

Based on the results obtained from 
pharmacokinetic data, revised dosage regimen, was 
calculated by using the following formulas: 

The recommended dosage interval was 
calculated using, [t= (In(Cmax)) - (In(Cmin )) * Vd/ 
CL], where, t=recommended dosing interval (hr), C,,, 
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Table 2: Amikacin peak and trough concetration at 3rd and 6th dose and calculated pharmacokinetic parameters. Based on 
3rd dose obtained pharmacokinetic parameters (a) calculated modulated dose and (b) dosing interval. 


Preterm Infants Patients . 
Patient | 


Parameters 


Dose 6th 


Pateint 2 Patient 3 Patient 4 Patient 5 


3rd 6th 3rd 6th 3rd 6th 3rd 6th 


TDM intiated at Gestational Age (weeks + days) 36+4 36+6 


Amikacin dose administered (mg) 10 10 
Amikacin lowest blood conc. (mg/L) (Trough)* 2.78 2.53 
Amikacin highest blood conc. (mg/L) (Peak)* 17 18.14 
Time interval between sample collection (hr) 10.25 10.05 
Elimination rate constant ( Kd) (1/hr) 0.18 0.20 
Half Life (t1/2) (hr) 3.92 3.54 
Volume of Distribution ( Vg) (L) 0.66 0.66 
Total Body Clearance (CL) (L/hr) 0.12 0.13 


31+7 29+2 29+4 


# Based on Amikacin 3" dose the obtained peak and trough concentration calculated modulated dose and dosing time interval. 


Modulated Dosing Time interval** - 


Modulated Dose** 2 


*Optimum therapeutic range of peak - 15 to 30 mg/L and trough - less than 5 mg/L. 


** Amikacin targeted peak and trough concentration — 24 and 4 mg/L. 


= maximum desired drug concentration (mg/L), C,, = 
minimum desired drug concentration (mg/L), V, = 
calculated volume of distribution (L/kg), CL = 
calculated total body clearance. 

Recommended dosage was calculated 
as[Dose = [(C,, - C,) * V]], where,V, = calculated 
volume of distribution (L/kg), Cpk = maximum 
desired drug concentration (mg/L), C,, = minimum 
desired drug concentration (mg/L). 

Dose modification performed based on the 
selection of desired level of peak and trough value by 
obtaining total body clearance and volume of 
distribution. These PK parameters depend upon the 
elimination rate constant of drug and dose 
administered based on preterm infants gestational age 
and body weight. 


RESULTS AND DISCUSSION: 

A typical amikacin peak and trough 
concentration vs sampling timing curve was obtained 
from pharmacokinetic data (Figure 1). Based on the 


72 72 82 oO Whe sF 
3.58 408 1039 29 95 35 10 4 
21.83 2455 26.2 20.58 23.4 24.05 25 22 
10.05 105 104 183 10.5 19.15 10.05 18.75 
0.17 0.17 0.09 0.11 0.09 0.10 0.09 0.09 
4.02 4.05 7.79 647 8.07 689 7.60 7.62 
0.91 0.79 0.49 0.54 068 047 036 0.9 
0.16 0.13 0.04 0.06 0.06 0.05 0.03 0.03 

- 20.14 20.87 19.65 

z 9.86 13.69 7.22 

_* 

§ 10 4,* 

: 
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Figure 2: Amikacin trough concentration at 3rd dose and 6th dose. 


developed PK model obtained PK parameter values 
based on 3rd dose in preterm infants required TDM 
(Table 2). 

Different gestational age preterm infant 
patients had been studied: 
Patient 1:Gestational age of the patient was 36 weeks. 
Based on the birth weight of the preterm infant patient 


People’s Journal of Scientific Research 


July 2017; Volume 10, Issue 2 


11 


Chauhan B & Sunil J: Study of Preterm Infants with Different Gestational Age: Modifying Amikacin Sulphate Dosage Regimen 


Table 3: Difference of modulated dose and dosing time interval from calculated dose and dosing time interval. 


Patients 
Parameters 


Difference of Modulated dose from Calculated Dose (mg) 


Pateint3 Patient 4 Patient 5 


+1.7 +3.7 +1.5 


Difference of Modulated Dosing Time Interval from Calculated Dosing Time Interval (hr) +8.14 +8.87 +7.65 


Percentage Modification of Dose from Calculated Dose (%) 


Percentage Modification of Time Interval from 12 hr (%) 


%o Modification of 


%Changesof 
Trough Conc. 


% Changesof Penk 
Conc. 


20.73 37.00 26.32 


67.83 73.92 63.75 


—*— Pateint + 
—B—Peteint2 

2% Modification of 
Dosing Time —@e=PsteintS 
satereal ——— Psteint — 


ee PsteintS 


Figure 3: Represents the correlation between percentage modification of dose and dosing time interval with percentage changes of amika cin peak and 


trough concentrations in all preterm infants patients at 6th dose. 


i.e. 1.33 kg, amikacin dose was administered as 10 
meg/b.i.d. 

Upon analysis of blood samples, amikacin 
peak and trough concentration were found within the 
optimum therapeutic range i.e. 17 and 2.8 mg/L 
respectively. Obtained results indicate that amikacin 
was evenly distributed in the patient and timely 
eliminated from the body (Table 2). In preterm infant 
of gestational age of 36 weeks, kidney system was 
developed. Serum creatinine was 0.74 mg/dL found 
within the optimum range”. Amikacin same dosage 
regimen had been continued without dosage 
modulation. 

Patient 2: Preterm infant of gestational age 34 
weeks with birth weight of 2.37 kg, amikacin dose 
administered based on empirical method was 17.2 
mg/b.i.d. Amikacin 3rd dose analyzed peak and trough 
samples, the results were 18.1 and 2.5 mg/L. It 
represents that amikacin was timely eliminating from 
the body system without accumulation. 

Obtained volume of distribution and 
clearance values were as 0.66 L and 0.13 L/hr shows 
well functioning of the kidney. Serum creatinine was 


0.76 mg/dL. Amikacin dose modulation not required 
as the obtained amikacin concentraion was found 
within the optimum therapeutic range. Amongst all 
patients, this preterm infant obtained the highest 
volume of distribution and total body clearance 
values. This shows the kidney organ system was 
mature and amikacin well distributed and eliminated 
from the body system. 

Patient 3: Preterm infant patient gestational 
age was 31 weeks with birth weight of 1.1 kg based on 
which amikacin 8.2 mg/b.i.d. was administered. 
Amikacin 3rd dose collected sample results show that 
amikacin trough concentration was found above the 
optimum therapeutic level (<5 mg/L) as 10.4 mg/L, 
although the peak concentration was found within the 
optimum range (15-30 mg/L) as 26.2 mg/L. 

Amikacin half life was found high as 7.79 hr 
with lowest elimination rate constant as 0.09 1/hr. 
Amikacin low elimination rate extends its stay in body 
system for longer hours resulting in high half life 
which directly leads to high trough value in patient. 
Because of patient low total body clearance as being 
low (0.04 L/hr), dosing time interval needs to be 


People’s Journal of Scientific Research July 2017; Volume 10, Issue 2 12 


Chauhan B & Sunil J: Study of Preterm Infants with Different Gestational Age: Modifying Amikacin Sulphate Dosage Regimen 


extended to reduce the trough level, with an increase in 
dose to maintain the peak level for 6th dose. Amikacin 
dosing time interval was extended from 12 hrs to 20 
hours, to eliminate excess amikacin. However, dose 
concentration was increased from 8.2 mg to 9.9 mg to 
achieve therapeutic dose. In similar manner, amikacin 
6th dose analyzed sample results were found to be 20.6 
and 2.9 mg/L respectively. Trough concentration was 
found to be reduced to an optimum level and peak 
concentration was maintained within the optimum 
range. 

Modification of dose and time interval from 
3rd to 6th dose in patient was 1.7 mg and 8 hour from 
the calculated dose to modulated dose. And the 
percentage of dose modification was 20.73 % and 
percentage of modified dosing time interval was 
67.83%. Percentage of target trough concentration to 
be obtained was 61.50 %. However, after modification 
of amikacin dosage regimen, the trough concentration 
was achieved by 72.09 %. It represents that patient 
renal function is under developing stage and response 
obtained after modification was 117 % (Table 3). 

Patient 4: This preterm was infant born at 
gestational age of 31 weeks with birth weight of 1.32 
kg. Based on his weight, amikacin dose administered 
was 10 mg/b.i.d. Collected peak and trough 
concentration blood samples at 3rd results were found 
to be 23.4 and 9.5 mg/L respectively. Amikacin trough 
level was obtained higher than the optimum level, 
whereas peak level was found within the optimum 
range. Continuation of same dosage will impact both 
peak and trough level in the body. Amikacin dosage 
regimen modulation is a requisite. Amikacin 6th dose 
modulated based on obtained PK parameter values 
from 10 mg to 13.7 mg with dosing time interval of 21 
hr. Obtained peak and trough samples results were 
24.1 and 3.5 mg/L respectively. Trough concentration 
was reduced by extending the dosing interval, and 
peak concentration was maintained by increasing the 
dosage amount. 

Modification of dose and dosing time interval 
performed in this patient was 3.7 mg and 8.9 hour from 
calculated to modulated dose. Percentage of modified 
dose and dosing time interval observed in patient was 
37.0 % and 73.92 %. Patient percentage of target 
trough concentration to be achieved was 57.89 % and 
accomplished was 67.37 %. Percentage of response 
observed in patient achieved optimum trough 
concentration after the modification was 116 % (Table 
3). 

Patient 5: This preterm infant patient was the 
youngest, 29 weeks lowest gestational age with the 


birth weight of less than a kg i.e., 0.7 kg. Based on 
gestational age and birth weight the calculated 
amikacin dose administered to the patient was 5.7 
mg/b.i.d. 

Upon analysis of 3rd dose collected peak and 
trough level samples, the results were found to be 25.0 
and 10.0 mg/L respectively. Calculated PK parameters 
results show that the elimination rate constant was low 
which resulted in increased half-life of amikacin as 7.6 
hr. Compared to other 4 patient, Vd and Cl were found 
low. Due to age being have 29 weeks of gestational 
age, kidney system was in under developing stage. 

Modulated amikacin 6th dose administered 
from calculated dose was 7.2 mg from 5.7 mg at 20 hr 
dosing time interval. Amikacin 6th dose obtained peak 
and trough analyzed sample results were 22.0 and 4.0 
mg/L, respectively. Modulation of amikacin dosage 
regimen results in obtaining optimum therapeutic 
peak and trough concentration in preterm infant 
patient. 

Percentage of response for optimum trough 
concentration was found 100 %. Percentage of dose 
and dosing time interval modified were 26.32 % and 
63.75% from the calculated dose to modulated dose. 
The required decrease in trough concentration in 
patient to obtain an optimum level was 60% and 
achieved by modulated dosage regimen was 60%. It 
represents 100 % response obtained in this patient with 
therapeutically effective pharmacological response 
based on an optimized therapeutic range (Table 3). 

Preterm infant patients with gestational age of 
36 and 34 weeks have mature kidney system as 
amikacin blood peak and trough levels were found 
within the optimal therapeutic range. However, below 
this gestational age, renal system was under 
developmental stage as the low elimination rate was 
found constant in preterm infants. Higher trough 
levels were found due to high half life (t1/2)(hr) of 
amikacin because of its time stay in the body due to 
low elimination rate constant’. Elimination rate 
constant is directly proportional to total body 
clearance. Total body clearance was also found low in 
preterm infants among those under 32 weeks of 
gestational age”). 

Peak concentration in all preterm infant 
patients was found within the optimum range. The 
difference in peak concentration at 3rd and 6th doses 
from the optimum range (15-30 mg/L) was observed 
(Table 4). 

Variation in trough concentration with respect 
to its optimum level (< 5 mg/L) had been studied 
(Table 4). Preterm infants under 32 weeks of 
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Table 4: Study of variation and modified Amikacin peak and trough concentration at 3rd and 6th dose. 


Patients Pateint | Pateint 2 Pateint 3 Pateint 4 Pateint 5 
Doses No. 3rd 6th 3rd 6th 3rd 6th 3rd 6th 3rd 6th 
# Changes in trough and peak concentration observed between 3 ™ and 6" dose. 
Ch f 
oe 0.25 +0.50 -7.49 -6.00 6.00 
Trough 
h f 
eee +114 42.72 5.62 +0.65 3.00 
Peak 
# Trough concentration study with respect to its optimum level (<5 mg/L) 
aoa 4539-21 44.5 -15 +5 1 
Trough Conc. : ” 7 . = : ai : 
# Amikacin Trough Concentration Study at 6" Dose: 
Patients Patient 3 Pateint4 Pateint 5 
Percentage of target Trough Conc. (%) 61.50 57.89 60.00 
Percentage of achieved Trough Conc. (%) 72.09 63.16 60.00 
Percentage Response (%) 117.21 109.09 100.00 
0,2 FS UUTIR S26 a So 
2 os | ga} 
£ . | 
2 0.12 £ 
5 z° 
G 008 Ss | 
g & 
r 0.04 Ea * 3 
0 3 
7 29 31 33 35 37 27 23 31 33 35 37 


Gestational Age (weeks) 


Figure 4: (a) Correlation between preterm infants gestational age and 
amika cin total body clearance. 


gestational age showed high trough level. Modulated 
6th dose results in trough values reaching an adequate 
level. Achievement in obtaining the optimal trough 
level from the inadequate level of 3rd to 6th dose was 
found 100 % (Table 3). 

Modification of dose and dosing time interval 
from 3rd to 6th dose had been studied (Table 3). 
Correlation study had been performed between the 
percentage modification of dose and dosing time 
interval with percentage changes of amikacin peak 
and trough concentration in all preterm infant patients 
at 6th dose (Figure 3). It shows that and patient | and 2, 
percentage modification of the dose and dosing time 
interval was at zero level. However, in other patients 
observed modification of dose ranged between 20 % to 
40 % and dosing time interval between 60 % to 80 % 
with changes in peak and trough concentration. 


Gestational Age (weeks) 


Figure 4: (b) Inverse correlation between preterm infants gestational age 
(weeks) and amika cin alf-life (hours). 


The correlation between gestational age and total body 
clearance of amikacin was studied (Figure 4). It was 
found that total body clearance of amikacin varied 
directly with preterm infants gestational age and 
revealed a positive correlation (y = 0.0125 PC Age - 
0.3269; r= 0.43). The correlation between gestational 
age and amikacin half-life was found negative (y = - 
0.5416 PC Age + 24.047; r= 0.50) (Figure 5). No 
correlation was observed between body weight and 
several dependent variables (gestational age, total 
body clearance). 

Preterm infants and neonates remain one of 
the last therapeutic orphans to be adopted’. FDA 
Safety and Innovation Act (FDASIA) functioning on 
neonatal pharmacotherapy improvisation has 
established a Neonatal Subcommittee of the Pediatric 
Advisory Committee to support neonatal 
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pharmacological research. Under the Federal 6. Thomas EY. Therapeutic drug monitoring - the 

Legislation (FDA, USA, 1997 - 2000) around 406 appropriate use of drug level measurement in the 

pediatrics drugs labeling have been changed but very care of the neonate. Clin Perinatol. 2012;39:25- 

few resulted in neonatal labeled indications. The 31. 

federal US legislation and European Union legislation 7. Cathrine MTS, et al.Individualised dosing of 

is attracting the attention on pediatric studies”. amikacin in neonates: a pharmacokinetic/ 

pharmacodynamic analysis. Eur J Clin 

CONCLUSION: Pharmacol. 2009;65(7):705-713. 

We concluded that preterm infant with 8. Emanuele DM, et al. Do we still need the 
gestational age of under 32 weeks required modulated aminoglycosides? Int J Antimicrob Agents. . 
amikacin dosage regimen even if serum creatinine 2009;33:201-205. 
level was found under normal range. Intensive 9. Johannes NA, Karel A. Pharmacokinetics of 
monitoring of both peak and trough levels is aminoglycosides in the newborn. Curr Pharm 
recommended which helps in optimizing amikacin Des. 2012;18:3114-3118. 
therapy by increasing its efficacy and minimizing 10. Bartal C, et al. Pharmacokinetic dosing of 
toxicity in preterm infants. Percentage of modified aminoglycosides: a controlled trial. Am J Med. 
dose and dosing time interval shows the percentage of 2003;114(3):194-198. 
inadequate trough concentration modified to obtainan 11. Siddiqi A, et al. Therapeutic drug monitoring of 
optimized therapeutic level. Trough percentage amikacin in preterm and term infants. Singapore 
response reflects the achievement in acquiring trough Med J. 2009;50(5):486-489. 
concentration in patients from targeted level, which 12. Janko S, et al.Neonatal medicines research: 
was found < 100 % result. challenges and opportunities. Expert Opin Drug 

Metab Toxicol. 2015;11(7):1041-1052. 
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ABSTRACT 

The relationship between lipid levels and breast cancer in women has given conflicting results and is 
often debatable. The aim of this study was to analyze the role of variation in lipid profile in women developing 
breast cancer. Study was carried out between July 2014 to December 2015. Plasma lipids (i.e. Total cholesterol 
(TC), high-density lipoprotein (HDL), low-density lipoprotein (LDL), and triglycerides (TG) were analyzed 
from 85 controls and 85 breast cancer patients with clinical and histopathological evidence, Venous blood was 
withdrawn with aseptic precaution from the cases and controls and estimations of lipid profile were done. Data 
was analyzed by Epi Info Statical software. p value of <0.05 was taken as significant for all statistical analysis. A 
significant rise in serum total cholesterol, low-density lipoprotein and ratio of total cholesterol: high density 
lipoprotein values were found, whereas high density lipoprotein and very low density lipoprotein were not 


affected significantly by the breast cancer. 


KEY WORDS: breast, cancer, lipid profile. 


INTRODUCTION: 

Cholesterol and triglycerides are important 
lipid constituents of the cell. They play key roles in 
many essential physiological functions. Cholesterol is 
vital in maintenance of the structural and functional 
integrity of all biological membranes, cell growth and 
division of both normal and malignant tissue, the 
activity of membrane bound enzymes and stabilizing 
the DNA double helix. Lipoprotein receptors on the 
surface of the cells mediate cellular uptake & 
cholesterol regulation. In plasma, triglycerides and 
cholesterol are packaged into lipoproteins. These 
lipoproteins are then taken up and degraded by the 
cells. In some malignant diseases it has been 
demonstrated that blood cholesterol levels are 
significantly altered'. Altered serum cholesterol (high 
or low) levels in growing tissue could have a role in 
tissue carcinogenesis’. Lipids might be associated 
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with cancers as they have an integral role in the 
maintenance of cell integrity. Although, raised lipids 
are strongly associated with the pathogenesis of 
coronary heart disease, researchers have also reported 
an association between plasma/serum lipids and 
lipoproteins with different types of cancers””), 
Understanding the evolving prognosis of breast 
cancer including the established risk factors, tumor 
markers and prognostic factors recent evidence 
narrows down on a potential role of metabolic 
diseases, which have been found to be an important 
factor in the genesis of breast cancer. The metabolic 
syndrome, a cluster of metabolic disorders that are the 
known risk factors of cardiovascular disease and 
diabetes, has been proposed to play a critical role in the 
risk" and prognosis of breast cancer”. 

The optimal lipid profile is a ratio of total 
cholesterol & HDL that is 3.5:1.A lipid profile should 
be done after a nine to twelve hour fasting. If fasting is 
difficult to achieve, the values for total cholesterol and 
HDL may still be useful'”. If total cholesterol is 200 
mg/dl or higher or HDL is less than 40 mg/dl, the 
individual will require having a follow up lipoprotein 
profile to determine LDL and triglyceride levels'”!.The 
other parameters of lipid profile include VLDL 
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which is not a measured value but a calculated 
parameter. It has been found that VLDL equals 20% of 
total triglyceride levels. VLDL is derived when 
triglyceride is divided by five. As many studies have 
shown that there is an alteration (increased or 
decreased) in triglyceride levels in patients suffering 
from different types of cancers & in progression of the 
disease, it has been postulated that the alteration in 
serum lipid profiles, in breast cancer, found to be 
common in females in developed countries could 
result from an increased production of tumor necrosis 
factor (TNF). Breast cancer occurs when cells in the 
breast tissue divide & grow without control”, 

Stage I breast cancer if the tumor less than or 
equal to two centimeter (2cm), neither axillary lymph 
node nor other groups reveal tumor deposits. 

Stage II breast cancer The lymph nodes 
under the arm contain cancer and the cancer has not 
spread. In stage 2A, the tumor is less than 2 cm while in 
stage 2B the tumor is between 2 and 5 cm. 

Stage III breast cancer Although there is no 
tumor in the breast, axillary lymph nodes contain 
cancer cells and are stuck together or to other 
structures, but there is no sign of cancer spread. In the 
stage 3A, the tumor is more than 5 cm. In stage 3 B the 
tumor is fixed to the skin or chest wall, the lymph 
nodes may or may not contain cancer cells, but there is 
no further spread, while in stage 3C, the tumor can be 
any size and has spread to lymph nodes in the armpit 
and under the breastbone, or to nodes above or below 
the collarbone, but there is no further spread. 

Stage IV breast cancer The tumor can be of 
any size, the lymph nodes may or may not contain 
cancer cells, and the cancer has spread (metastasized) 
to other parts of the body such as the lungs, liver or 
bones. The relationship between lipids and breast 
cancer is unremarkable. Even though there are 
conflicting results in the association between lipid and 
risk of breast cancer. Studies, strongly supported by 
the international data collection from developed 
countries, show a strong relation between dietary fat & 
increased breast cancer risk”. 

The major aim of this study is to examine the 
role of developing breast cancer in altered lipid profile 
in women. 


MATERIALS & METHODS: 

The Study was conducted in central pathology 
laboratory of NKP Salve instate of Medical Sciences 
and research Centre after obtaining clearance from 
Ethical committee of the institute. Blood samples for 
Serum was obtained from 85 normal healthy 


Table 1: Lipid profile values during different stages of 


breast cancer (mean 4 
Stage N 
1 7 
2 23 
TC 3 47 
4 8 
Total 85 
1 7 
2 23 
HDL 3 47 
4 8 
Total 85 
1 7 
2 23 
3 47 
LDL 4 g 
Total 85 
1 7 
2 23 
VLDL 3 47 
4 8 
Total 85 


-SD). 


Mean 


278 .29 
273 .83 
277 .30 
276 .00 
276 .32 


51.14 
53.83 
51.79 
52.00 


52.31 


191.14 
185.65 
190.51 
189.75 


189.18 


34.57 
35.09 
35.49 
34.75 


35.24 


Stage 101 


Std. 
Deviation 
4.424 
15.848 
10.253 
14.948 
12.080 


2.854 
2.691 
2.095 
1.604 


2.450 


7.128 
15.098 
9.179 
13.307 


11.357 


1.718 
1.998 
2.339 
1.832 


2.153 


LDL1 


Std. 
Error 


1.672 
3.304 
1.496 
5.285 
1.310 


1.079 
0.561 
0.306 
0.567 


0.266 


2.694 
3.148 
1.339 
4.705 


1.232 


0.649 
0.417 
0.341 
0.648 


0.234 


p value 


0.694 


0.004 


0.383 


0.615 


Figure 1: Lipid profile values during different stages of breast cancer. 
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females(control) and 85 patients with different stages 
of untreated breast cancer with clinical and 
histopathological evidence, admitted to surgical 
wards of this institute in the period between July 
2014 and June 2015. The patients and control groups 
were of same age group. The excluding criteria in this 
study was patients suffering from diabetes mellitus, 
thyroid disorder, pregnancy, cardiac disease, obesity, 
alcohol abuse, renal disease”. Fasting 5 ml venous 
blood was drawn and serum was separated and 
analyzed within 6 hours. The lipid profile (TC, HDL, 
LDL, VLDL, and TC: HDL ratio) was analyzed in 
each sample. The estimations were done using 
readymade enzymatic kits for cholesterol, 
triglyceride, and high density lipoprotein". Very low 
density lipoprotein and low density lipoprotein 
results were obtained by Friedewald's equation", in 
which:(VLDL = TG/5), (LDL = TC-HDL- VLDL) 
Obtained data were analyzed by using Epi. 
Info.Statical software p value of p< 0.05 is 


considered as significant for all statistical analysis!” 


Table 2: Effect of parity in breast cancer cases on 
lipid profile (mean +SD). 


a Std. Std. 
a Deviation Error ene 
NP 3. 280.67 11.015 6.360 
aq PP TM. 27845 19.597 4.100 | 22, 
MP 71 275.80 11.977 1.421 
Total 85 276.32 12.080 1.310 
NP 3. 53.67 2.082 1.202 
PP 11. 51.36 2.730 0.823 
HDL wp 71 52.39 2.405 0.285 9.269 
Total 85 52.31 2.450 0.266 
NP 3. 192.00 11.269 6.506 
PP 11_—«:191.73 13.528 4.079 
LDL wp 71,188.66 11.107. 1.318 2°47 
Total 85 189.18 11.357 1.232 
NP 3. 35.00 1.732 1.000 
viper 35-45 2.018 0.608 5 99s 
MP 71 35.21 2.210 pon * 
Total 85 35.24 2.153 0.234 


[NP: Nulli Para, PP: Prini Para; MP: Multi Para] 


RESULTS: 

We observed various results of lipid profile. 
The values of TC, LDL, and TC/ HDL ratio were 
significantly increased in all the four stages of breast 
cancer compare to the control group. The values of 
group to evaluate the significant changes in various 
HDL and TC: HDL was not affected and showed 


Effect of Parity in breast cancer cases 


meantSD 


Figure 2: Effect of parity in breast cancer. 


significant variations when comparison was done 
between control groups of same age with other factors 
and various stages of Carcinoma of breast (Table 1, 5, 
6,7). 

Lipid profile & Cholesterol. HDL ratio 
revealed insignificant changed when compared to 
results among nullipara (NP) (no birth), primipara (PP) 
(one birth) and multipara (MP) (2-5 birth) (Table 
2).The patients with breast cancer, in this study, were 
also classified into three age groups. The results of 
lipid profile and TC: HDL ratios were significantly 
changed when compared to the results between these 3 
groups except in HDL which is insignificant [Table 
3].The patients with breast cancer (all cancer stages) 
were categorized as premenopausal Pre M) and 
postmenopausal (Post M). The results of lipid profile 
and TC: HDL ratios were significantly changed when 
compared with the results of the two groups except 
HDL which is insignificant (Table 4). 


DISCUSSION: 

In the present study we compared four 
parameters of breast cancer patients with control 
modalities of the breast cancer. Breast cancer is the 
most common cancer found in women, accounting for 
one out of every three cancer diagnosis'”'. Malignant 
breast tumors are known to grow slowly. It has been 
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postulated that the tumor may have been growing for 
ten years by the time it can be felt as a lump. The risk of 
dying due to breast cancer can only be reduced if 
detected early'”’. In this study, as in Table 1, values of 
HDL, and TC/ HDL ratio were significantly increased 
in all the four stages of breast cancer (p value <0.05), 
while the values of TC, LDL and VLDL were not 
significantly changed. These findings are similar to 
those by Ray et al”! and Michael et al'”'. But not with 
Patricia et al'” who found that HDL levels were 
significantly decreased, and also with Kiran et al”, 
who found that TG results (and VLDL levels) were 
significantly increased especially in stage IV patients 
with breast cancer. Increased TC and LDL values and 
decreased HDL values increases the risk of coronary 
heart disease”. From the results and as demonstrated 
in Table 2 values of lipid profile & TC: HDL in relation 
to parity in breast cancer were insignificant when 
compared to the results of nullipara, primipara and 
multipara. These findings are similar to those of 
Tornberg et al”. Results from Table 3 reveal lipid 
profile, TC: HDL ratios which were highly significant 
among all 3 age groups except HDL. These findings 
are consistent with findings of Ray et al". Observed 


Table 3: Effect of age in breast cancer cases on lipid profile (mean+SD) 


Std. Std. 
Rees a Mee Deviation Error py 
<30 2 247.50 12.021 8.500 
TC 30-50 45 272.84 12.649 1.886 26-604 
>50 38 281.95 6.710 1.089 , 
Total 85 276.32 12.080 1.310 
<30 2 52.00 1.414 1.000 
30-50 45 52.38 2.863 0.427 
HDE >50 38 52.24 1.951 0.317 Dupee 
Total 85 52.31 2.450 0.266 
<30 2 175.00 32.527 23.000 
30-50 45 186.22 12.495 1.863 
a >50 38 193.42 6.211 1.008 OL0RS 
Total 85 189.18 11.357 1.232 
<30 2 33.00 1.414 1.000 
Wipe 45 34.31 1.869 0.279 Beor 
>50 38 36.45 1.870 0.303 : 
Total 85 35.24 2.153 0.234 


Table 4: Lipid profile values of breast cancer cases during 
pre and post menopausal status (mean +SD). 


Menopausal N Mean ni Std. Error patie 
status Deviation Mean 

TC Pre M 50 281.32 5.734 0.811 Hii 
Post M 35 269.17 14.960 2.529 , 

HDL Pre M 50 52.22 2.160 0.305 0.702 
Post M 35 52.43 2.842 0.480 

LDL Pre M 50 193.56 4.866 0.688 hho 
Post M 35 182.91 14.694 2.484 , 
Pre M 50 35.86 2.060 0.291 

VIDE potM «35.34.34 «1.984 «0.335 


Table 5: Effect of age in control cases on lipid profile 
(meantSD). 


N Mean ce . ou p value 
Deviation Error 
<30 2 147.50 12.021 8.50 
30-50 45 181.29 17.208 2.56 
TC 0.000 
>50 38 190.89 10.371 1.68 
Total 85 184.79 16.147 1.75 
<30 2 49.50 2.121 1.50 
30-50 45 48.96 1.999 0.29 
HDL 0.559 
>50 38 49.42 1.995 0.32 
Total 85 49.18 1.989 0.21 
<30 2 103.50 4.950 3.50 
30-50 45 103.33 13.491 2.01 
LDL 0.575 
>50 38 105.66 2.783 0.45 
Total 85 104.38 10.019 = 1.08 
<30 2 33.00 1.414 1.00 
30-50 45 34.31 1.869 0.27 
VLDL 0.000 
>50 38 36.45 1.870 0.30 
Total 85 35.24 2.153 0.23 
<30 2 3.00 .000 0.00 
30-50 45 3.89 318 0.04 
TC:HDL 0.000 
>50 38 3.92 273 0.04 
Total 85 3.88 324 0.03 


values of Table 4 were highly significant when 
compared to groups of premenopausal and post 
menopausal breast cancer patients. These findings are 
consistent with Dongen et al”. 
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Effects of parity in control cases 
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Figure 3: Effect of parity in breast cancer. 


Table 6: Effect of parity in control cases on lipid profile 
(mean +SD). 


Std. Std. 


Table 7: Effects of menopausal status in control cases on 
lipid profile (mean +SD). 


Menopausal ete ai Std. Error vated 
status Deviation Mean 
Pre M 50 189.72 10.780 1.525 
i Post M 35 177.74 19.744 3.337 oe 
HDL Pre M 50 49.20 1.874 0.265 0.397 
Post M 35 49.14 2.171 0.367 
Pre M 50 105.78 2.809 0.397 
eee Post M 35 102.37 15.152 2.561 ies 
Pre M 50 35.86 2.060 0.291 
ee Post M 35 34.34 1.984 0.335 oem 
; Pre M 50 3.94 0.240 0.034 
See OE cet hi 35 3.80 0.406 0.069 aed 


Control cases on lipid profile 


N Mean en p value 
Deviation Error PreM PostM | PreM PostM | PreM_ PostM | PreM_ PostM | PreM _ PostM 
NP 3 180.67 11.015 6.36 
TC HDL LDL VLDL TC:HDL 
PP 11 178.45 13.597 4.10 
TC 0.328 i ; aor 
MP 71 185.94 16.572 1.96 Figure 4: Effect of parity in breast cancer. 
Total 85 184.79 16.147 1.75 CONCLUSION: 
NP 3. 47.67.1155 0.66 The study shows that lipid profile and total 
cholesterol: HDL ratio was significantly raised in all 
HDL PP 11 49.91 2.343 0.70 0.197 stages of breast cancer patients against the controls. 
MP 71 49.13 1.934 0.23 ~ 
Total 85 49.18 1.989 0.21 RBBEEN TATIONS 
NP 3 ~~ 104.67 2.887 1.66 (TC) : Total Cholesterol 
PP IL 105.55 3.078 0.92 ae eine 
= MP 71 — ‘i 891 ces ia cP) Prima 
° : , : (HDL) : High-density lipoprotein 
Total 85 104.38 10.019 1.08 (MP) : Multipara 
(LDL) : Low-density lipoprotein 
NP 3 35.00 1.732 1.00 (Pre M) : Premenopausal 
PP 11 35.45 2.018 0.60 (VLDL) : Very low-density lipoprotein 
VLDL 0.925 (Post M) : Post menopausal 
MP 71 35.21 2.210 0.26 
Total 85 35.24 2.153 0.23 REFERENCES: 
NP 3 4.00 0.000 0.00 oo, 
1. Patel PS, Shah MH, Jha FP, et al. Alterations in plasma 
TC-HDL PP 11 3.82 0.405 0.12 0.661 lipid pro-file patterns in head and neck cancer and oral 
C: MP 71. 3.89 0.318 0.03 66 precancerous conditions. Indian J Cancer. 2004; 41: 
25-31. 
Total 85 3.88 0.324 0.03 2. Halton JM, Nazir DJ, McQueen MJ, Barr RD. Blood 
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ABSTRACT 


Diabetic Neuropathy (DN) is a heterogeneous disorder that encompasses a wide range of abnormalities affecting 
both proximal and distal peripheral sensory and motor nerves as well as the autonomic nervous system. DN is among the 
least recognized and understood complications of diabetes despite its significant negative impact on survival and quality of 
life. To determine the association of various risk factors with Cardiovascular Autonomic Neuropathy (CAN) among Type 2 
Diabetes Mellitus individuals, a hospital based cross-sectional study was carried out at SRG Hospital associated with 
Jhalawar Medical College, Jhalawar Rajasthan, during May 2015 to November 2016. The participants were subjected to 
five non-invasive autonomic function tests as recommended by Ewing's criteria and categorized. There was increase in the 
prevalence of CAN with increase in the age (p < 0.001). This association of different age groups with prevalence of CAN 
was found to be statistically significant. Gender, smoking, alcohol consumption, family history of diabetes, central and 
truncal obesity did not shown any significant relation with the prevalence of CAN. Participants consuming mixed diet 
(65.9% Vs 52.5%) had higher prevalence than vegetarians, which was statistically significant (p = 0.007). There was 
significant association between duration of diabetes and CAN (p <0.001) showing progressive increased in CAN with 
increase in duration of diabetes. The prevalence of CAN in relation with duration of diabetes showed a rising trend. Present 
study showed a relatively high prevalence of CAN in the study area. In addition, it was also observed that advanced age and 
duration of diabetes were significantly associated with prevalence of CAN. There is a need to institute screening and 
awareness programs for early detection, even in rural areas, so as to prevent the development of the long term complications. 


KEY WORDS: Cardiovascular autonomic neuropathy (CAN), diabetes mellitus, ewing's criteria 


INTRODUCTION: 

Type 2 diabetes mellitus [T2DM] (also known 
as non-insulin dependent diabetes mellitus {NIDDM} 
or adult-onset diabetes) is non-autoimmune, 
complex, heterogeneous and polygenic metabolic 
disease condition in which the body fails to produce 
sufficient beta cell insulin, impaired insulin 
effectiveness and characterized by abnormal glucose 
homeostasis." 

Diabetes Mellitus is also well known for the 
microvascular complications as tripathy includes 
diabetic neuropathy, retinopathy and nephropathy. An 
important and common clinical complication of 
diabetes is diabetic neuropathy (DN). DN is a 
heterogeneous disorder that encompasses a wide 
range of abnormalities affecting both proximal and 
distalperipheral sensory and motor nerves as well as 
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the autonomic nervous system. DN is among the least 
recognized and understood complications of diabetes 
despite its significant negative impact on survival and 
quality of life. Most common clinical form of DN is 
diabetic autonomic neuropathy (DAN) and diabetic 
peripheral neuropathy (DPN). 

There are inconclusive data regarding 
prevalence of CAN and its reporting. Further, factors 
that account for the marked variability in reported 
prevalence rates include the lack of a standard 
accepted definition, different diagnostic methods 
used, variability in study selection criteria, population 
and referral bias. 

The prevalence of DN is virtually unknown 
because the published studies differ considerably with 
regard to definition, method of assessment and patient 
selection, despite being considered one of the most 
common long-term complications of diabetes. Early 
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diagnosis and intervention are of prime importance in 
preventing potentially serious consequences of 
diabetic complications. Also, there are not many 
studies reporting the prevalence of diabetes and 
autonomic dysfunction among diabetes individuals in 
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the rural population. Hence, the present study was 
carried out to estimate the prevalence and autonomic 
dysfunction among T2DM individuals in rural 
population of Southern part of Rajasthan. 


MATERIALS AND METHODS: 

This was a hospital based cross-sectional 
studyconducted at SRG Hospital associated with 
Jhalawar Medical College, Jhalawar, Rajasthan. 
During May 2015 to November 2016.The study was 
approved by the JMC Institutional Ethics Committee 
and Written informed consent was taken from all 
participants before enrolling into the study. 
Individuals of age 30 years and above, individuals 
with symptoms of T2DM and known cases of T2DM 
(FBG 2 126mg/dl) were the inclusion criteria in the 
study. Exclusion criteria was as follows: (a) 
Individuals who declined to provide informed 
consent; (b) Pregnant women / who had delivered a 
baby weighing 2 4.5Kg / women who had gestational 
diabetes; (c) Individuals with cognitiveneurological, 
psychological and endocrinal disorders; (d) 
Individuals with congenital heart diseases; (e) 
Individuals with T1DM. 

The sample size was calculated based on 
reported prevalence in Rajasthan (11.6%) that are 
geographically and socio-culturally similar to the 
study area. Considering absolute error of 5% with 95% 
confidence level, the sample size was estimated to be 
166 using formula n=t2*p(1-p)/e2 .Random 
Allocation method was used for data collection. The 
participants were interviewed regarding 
identification, demographic details, behavioral 
components, social and biological variables. The 
subjects were asked to be on overnight fasting (for 8 
hrs). Next morning, after confirming fasting, blood 
glucose was measured. On a pre-informed date, 
fasting blood glucose (FBS) was estimated (after 
overnight fast) in morning by using a standard digital 
glucometer (One touch).All those participants, who 
had fasting blood glucose more than 126 mg/dl were 
considered as diabetic as per WHO criteria. FBS was 
measured by using standard glucometer as per the 
WHO recommendation for epidemiological 
purposes.” Categorization as per Ewing's and Clarke 
criteria: - The participants were subjected to five non- 
invasive autonomic function tests as recommended by 
Ewing's criteria and categorized. 

1. Normal: all five tests normal or one borderline. 

2. Early involvement: one of the three heart rate tests 
abnormal or two borderlines. 

3. Definite involvement: two or more of the heart rate 


tests abnormal. 

4. Severe involvement: two or more of the heart rate 
tests abnormal plus one or both blood pressure 
tests abnormal or both borderlines. 

Data analysis was done by using SPSS 20.0 

(Trial version). Differences were considered 

significant at p $0.05 level with confidence interval of 

(CI) 95%. 


RESULTS: 

Of the 166 screened participants (mean age of 
53.35+9.81 years), majority belonged to age group of 
50-59 year (38%), 260 years (27.1%) and 40-49 years 
(30.1%) whereas the participants in age group of 30- 
39 years were least (4.8 %). There were more females 
(64.5%) than males (Table 1). Nearly half (45.2%) of 
the participants were illiterate and around one third of 
them (31.3%) had secondary school education while 
few had completed primary school education (18.7%) 
and graduation (4.8%). Majority of participants were 
farmers (Skilled I - 42.2%) and not involved in active 
work (Housewives and older people-33.1%). Majority 
were consuming mixed diet (75.9%). Nearly one-third 
of the participants were overweight (34.9%) and 
nearly half of them had truncal obesity (51.2%) and 
46.9% had central obesity (Table 2). Prevalence of 
CAN was found 62.65%. There was increase in the 
prevalence of CAN with increase in the age (p<0.001) 
(Figure 1). This association of different age groups 
with prevalence of CAN was found to be statistically 
significant. Gender, smoking, alcohol consumption, 
family history of diabetes, central and truncal obesity 
did not shown any significant relation with the 
prevalence of CAN. Participants consuming mixed 
diet (65.9% Vs 52.5%) had higher prevalence than 
vegetarians, which was statistically significant (p = 
0.007). 

There was significant association between 
duration of diabetes and CAN (p <0.001) showing 
progressive increased in CAN with increase in 
duration of diabetes. The prevalence of CAN in 
relation with duration of diabetes showed a rising 
trend. Ten factors were analyzed, out of which only 3 
potential risk factors (age, diet and duration of 
diabetes) had significant association with prevalence 
of CAN in bivariate analysis. Participants with age 
group of 2 60 years were found to have 3.998 times 
(Otts Ratio) more likely to develop the CAN as 
compared to all other age groups. Risk of developing 
diabetes increased with increase in duration of 
diabetes. Participants with duration >10 years had 
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5 -10 years had 148.97 fold and <5 years had 50.438 
fold of higher risk for the development of CAN than 
newly diagnosed (Figure 2). 


DISCUSSION: 

Prevalence of CAN varies greatly depending 
on the criteria used for the assessment and the type of 
population studied. Very few studies have been done 
on the prevalence of CAN in rural population. 

Results of the present study showed high 
prevalence of CAN among T2DM participants in this 
region. Various studies from year 1982 -2010 have 
reported the prevalence of CAN but these have used 
only one single assessment modality for estimating the 
prevalence of CAN.""! 

Ina large cohort study conducted by Ziegler in 
patients with T1DM and T2DM using predefined heart 
rate variability (HRV) tests and spectral analysis of the 
R-R intervals, 25.3% of patients with T1DM and 
34.3% of patients with T2DM had abnormal 


Table 1: Socio-demographic and Anthropometric 
characteristic of study participants. 
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Figure 1: Association between age groups and prevalence of CAN. 


findings." In present study by using various 


cardiovascular reflex tests, the estimated prevalence 
of CAN was 62.6%. These findings are comparable to 
the study conducted by Mehta et al in Jaipur, that has 
reported a prevalence of CAN in 58% of cases, all of 
them having parasympathetic neuropathy and 20% 
with sympathetic neuropathy." CAN also accounts for 
silent myocardial infarction and shortens the lifespan 
by resulting in death in 25% — 50% of diabetic patients 
within 5—10 years of CAN." 

The European Diabetes Complications 
Prospective Study (EURODIAB), included 1,101 
patients with type | diabetes with mean of 7.3 years of 
duration of diabetes concluded that smoking, 


Characteristics Category Total Percentage 
Nacsbee glycosylated haemoglobin (HbAIC), diabetes 
Age (it years) 30-39 8 48 duration and components of the metabolic syndrome 
40-49 50 30.1 (including hypertension, obesity, triglycerides and 
50-59 63 38 cholesterol) were associated with an increased risk of 
>60 45 27.1 polyneuropathy. 
Gender Male 59 35.5 Diabetic neuropathy is a heterogeneous 
Hawdie 107 64.5 disorder not fully explained by a single pathogenic 
Total 166 100 mechanism and its risk factors remain obscure. 
Vee However, age, duration of disease and degree of 
Diet Mixed 40 141 glycemic control appear to be strongly associated with 
Diet 126 75.9 diabetic autonomic neuropathy.’ In T2DM, poor 
2185 02 12 blood glucose control (chronic hyperglycemia) plays 
185-249 36 217 an important role both in the initial pathophysiology 
BMI 5.299 73 44.0 (oxidative stress, microcirculation dysfunction due to 
330 55 33.1 nitric oxide loss and Schwann cell lesion due to 
Yes 7 464 accumulation of free radicals) as well as in its 
Central obesity = 89 53.6 progression (axonal degeneration and neuronal 
Yes 85 512 apoptosis) of diabetic neuropathy. Results of the 
Truncal obesity No 8] 48.8 present study have shown that risk factors such as age 
Total 166 100 and duration of diabetes had significant association 
Nes 50 30.1 with prevalence of CAN. 
Smoking No 116 69.9 In addition, present study also shows that 
Yes 44 265 participants with age 2 60 years and duration of 
ao No 122 3.5 diabetes >10 years had high risk for developing CAN. 
Family History of _ Yes 133 80.1 Findings of this study are in agreement with those of 
DM No 33 19.9 Voulgari et al. who report that in T2DM patients CAN 
Total 166 100% is independently associated with longer duration of 
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Table 2: Association between various potential risk factors and prevalence of CAN Ewing tests criteria. 


. : Total 
Potential predictors Sub- Category 
number 
30-39 8 
40-49 50 
Age 
50-59 63 
>60 45 
Gend Male 59 
ee Female 107 
No 116 
Smoki 
citi Yes 50 
Alcohol Ne - 
Yes 44 
. ; No 33 
Family History of DM Yes 133 
Dj Veg 40 
ue Mixed 126 
< 18.5 2 
18.5-24.9 36 
BMI 
25-29.9 73 
=30 55 
No 88 
Central Obesi 
entra esity Yes 78 
Truncal Obesit Ne ae 
runca esi 
7 ny Yes 85 
Newly detected 61 
: <5 Years 13 
Duration of DM 
5-10 Years 43 
>10 Years 49 
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Figure 2: Association between duration of diabetes and 
prevalence of CAN. 


diabetes.” Another study conducted by Knuiman et 
al”'on 179 individuals with insulin-dependent diabetes 
mellitus (IDDM), found that age at diagnosis 


Early Definite Severe Chi 
Normal p value 
CAN CAN CAN _ square 

6 2 0 0 
28 13 8 1 
24 22 12 5 32.52 <0.001* 
4 18 15 8 
18 21 15 5 2a Gas 
44 34 20 9 ; : 
44 40 22 10 1.08 0.78 
18 15 13 4 
47 39 25 il 0.89 0.62 
15 16 10 s 
16 8 7 2 
46 47 28 12 2.63 = 
- a : : 3.36 0.34 
43 42 30 il , ; 
2 0 0 0 
15 13 6 2 

7.02 0.63 
24 26 18 5 
21 16 11 7 
om . i : 0.23 0.97 
30 25 17 6 
28 2 19 

: i 0.76 0.86 

34 28 16 7 
59 2 0 0 
2 8 3 0 

159.26 <0.001* 
1 25 14 3 
0 20 18 il 


(younger) and duration of diabetes (longer) were 
important time related risk variables for developing 
CAN."*" Chronic hyperglycemia and poor glycemic 
control in diabetic individuals with advanced age and 
longer duration of disease can lead to production of 
advanced glycation end-products, disturbances in 
sorbitol pathway, other metabolic disturbances and 
increased peripheral resistance due to loss of elastic 
properties. These will cause nerve damage leading to 
various types of autonomic dysfunction. Risk of 
neuropathy increases for diabetics with poor nutrition 
habits, such as consuming higher fatty foods and being 
overweight. Present study shows that T2DM 
participants consuming mixed diet showed higher 
chances for developing CAN. Similar results were 
reported by studies conducted by Knuiman M W who 
had screened 1218 people and found that diet was 
involved in development of diabetic complication.” 
Present study further shows that BMI, truncal 
and central obesity, smoking, alcohol consumption 
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and family history of diabetes had no significant 
association with prevalence of CAN among T2DM 
participants. These results were dissimilar with the 
study conducted by Christiansen JS (1978) on juvenile 
insulin dependent diabetes which showed that 
smoking and alcohol were possible risk factors in 
pathogenesis of diabetic complication. Similarly, a 
review study conducted by Vinik I."Aaron in the year 
2007 showed that alcohol consumption and obesity 
may be linked with diabetic complication."*"” 


CONCLUSION: 

A relatively high, higher than the 
hypothesized, prevalence of CAN was noted in the 
Jhalawar District. The observations from the present 
study may be useful in planning, implementation and 
evaluation of the national health programs such as the 
National Programs for control of Diabetes, 
Cardiovascular diseases and Stroke (NPDCS) at local 
level. High prevalence of CAN inT2DM even inrural 
community suggests the impact of socioeconomic 
transition on the occurrence of DM. Advancing age 
and increasing duration of diabetes appear to be risk 
factors for development of CAN. There is need to 
institute screening and awareness programs for early 
detection of diabetic complication so as to prevent 
long term complications. The findings of this study 
suggest the need for the promotion of preventive 
measures to prevent or delay the development of 
chronic complications of diabetes through good 
glycaemic control, regular monitoring, lifestyle 
modification, practice of exercise and yoga to 
maintain the normal balance of sympathetic and 
parasympathetic tone. There is need for research to 
explore the underlying mechanisms of diabetic 
neuropathy in T2DM of early onset in particular. 
Molecular studies may help in understanding the 
pathogenesis and development of treatment options 
for diabetic neuropathy. 
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ABSTRACT 

The preeclampsia (PE) , the gestational hypertension, is a major condition affecting the pregnant women and 
the new borne all over the world. With paucity of the conclusive knowledge of its origin and progress it is essential to 
focus on early diagnosis and timely treatment. The study of the important biochemical parameters would offer clues 
for the causes or the progress of the PE. The altered parameters could be used as the biomarkers of PE and its progress. 
The present study aimed at the evaluation of these metabolites viz. urea, uric acid , creatinine and the liver enzymes 
(AST, ALT & ALP) in PE patients and in normal healthy pregnant women. 

Oxidative stress plays important role during PE. The evaluation of status of electrolytes and the antioxidant 
vitamins in PE patients was carried out to get the clues about progressive disorders. The PE patients exihibited uremia, 
hypercreatininemia along with elevated enzymes levels. But insignificant changes in eletrolytes were seen. The 
statistically significant reduction was observed in levels of vitamin A and vitamin C contents. These results would help 


to analyse the alterations in various metabolisms which can be linked to PE condition. 


KEY WORDS: creatininemia, oxidative stress, preeclampsia, uremia, uric acid 


INTRODUCTION: 
Preeclampsia (PE), the gestational 

hypertensive disorder is a major cause of maternal 

and foetal morbidity and mortality"”. The incidence 

rate of the disorder is 3-10% globally and about 6% in 

India’. It is a major cause of maternal death 

throughout the world and is accompanied by 

substantial perinatal morbidity and mortality. Itis also 

responsible for other disorders in pregnancy like 

small for growth age (SGA), intrauterine growth 

restriction (IUGR), preterm labour and delivery. The 

effects of oxidative stress also seem to be having role 

in pathophysiology of preeclampsia and free 
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radical induced birth defects''. The aetiology of the 
pathophysiology of the disorder is still elusive. 
Therefore the search for the causative factors and an 
effective preventive therapy have been the major 
focus of the current research. 

The aim was the identification of the changes 
in various metabolic precesses as they might provide 
the clues for the development of PE and its progress. 
The current study evaluated the status of important 
metabolites like plasma urea, uric acid and creatinine 
along with the liver enzymes Aspartate transaminase 
(AST), Alanine transaminase (ALT) and Alkaline 
phosphatase (ALP) in PE patients and in normal 
pregnant women. Serum uric acid and creatinine were 
the important metabolites known to be elevated as 
reported by many research studies’, The _ liver 
enzyme-activities were also known to be elevated 
during pregnancy, preterm labour and delivery". 

The presence of oedema in PE patients led to 
the analyses of electrolytes levels in the PE 
patients". It has been reported that oxidative stress 
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play important role during the normal pregnancy and 
during the gestational hypertensive disorders leading 
to pathological condition with multi-organ 
involvement'’”, 

Effects of oxidative stress were seen in 
pathophysiology of preeclampsia, hydatidiform mole, 
free radical induced birth defects and other situations 
such as abortions’*'. The most common antioxidant 
assessed were vitamin A, vitamins C and vitamin E”. 
These are the required antioxidant micronutrients that 
are obtained from the diet that are present in 
measurable quantities in blood but cannot be 
synthesized by the body. Such antioxidants selected 
were vitamin A carotenes (a-carotene, B-carotene, 
lycopene), oxy-carotenoids (lutein, zeaxanthin, 
cryptoxanthin), retinols, ascorbic acid (vitamin C) and 
vitamin E (total tocopherol including a-tocopherols). 
The blood samples were assessed to judge any 
increased need of the same. This might be suggestive 
to nutritional supplementation to reduce the chances 
of PE& its progress and to provide prophylactic effect 
if possible. 


MATERIALS AND METHODS: 

Pregnancy is a metabolic stage involving 
development of placenta and foetus. Preeclampsia 
(PE) is the hypertension associated with pregnancy 
observed after 20 weeks of gestation '”*"” 


The clinically confirmed Preeclamptic 
patients of 18 years to 40 years (with BP 2 140/90 mm 
of Hg (Systolic/Diastolic B.P.) and protienuria (+2)) , 
admitted in the wards of Department of Obstetrics and 
Gynecology, T.N. Medical College, Nair Hospital, 
Mumbai-400008, formed the test group (Number 
=90). The normotensive pregnant women (attending 
OPDs of Department of Obstetrics & Gynecology of 
the same Hospital) were the controls (Number: 90 
matched age-wise). The patients with bone 
deformities, cancerous conditions and any 
endocrinological disorders were excluded from the 
studies. 

The Research study had been approved by 
The Institutional Ethics Board of Topiwala National 
Medical College, B.Y.L. Nair charitable Hospital, 
Mumbai Central, Mumbai, India. The participants 
were voluntary and the Informed Consent was 
obtained (in English, Marathi & Hindi) from all 
participants. 

The blood samples of the PE patients and the 
Controls were collected and analysed for the 
biochemical parameters i.e. Creatinine, Urea, Uric 


Acid, the electrolytes (Na, K and chlorides) AST, ALT 
and Alkaline Phosphatase using Autoanalyzer 
AU400.Estimation of the Vitamin A, Vitamin C and 
Vitamin E were performed using the colorimetric 
Methods, i.e. by Carr-Price method''", 2-6- 
Dichlorophenol Indophenol method!” and Emmerir 
Enjel methods respectively’. 

The statistical analysis was carried out with 
help of standard formulae and SPSS software. 


RESULTS: 

Preeclampsia (PE), the disorder of gestational 
hypertension, is observed in third trimester of 
pregnancy and is a major cause of morbidity & 
mortality for the pregnant mother and the child 
worldwide”*”. The present study carried out 
comprehensive study of the biomolecules in PE 
patients and in normal pregnant women. It would lead 
to fix the abnormalities in various metabolisms during 
the onset of PE. 

The normal uric acid levels observed in the PE 
group (Table 1, Figure 1) indicated the low socio- 
economic strata of the patients and the increased 
clearances of the normal excretory products. The 
serum uric acid, urea and creatinine levels have been 
suggested as important parameters in women with 
preeclampsia to monitor severity of PE and to aid 
management of these women. Hyperuricemia has 
been one of the characteristic findings in preeclampsia 
but observations of current studies dose not support it. 
The present study indicated the statistically 
significant elevation in serum urea and creatinine 
contents but no such elevation in uric acid contents. 
The heterogeneity in levels of uric acid of PE cases 
had been supported by the earlier studies, '””. 
Metabolism of Uric Acid would be least affected in the 
early stages of preeclampsia. 

The results of present study indicated rise in 
urea and creatinine levels, 34% & 70% respectively. 
The parameter Uric acid did not show any significant 
changes in PE group, but 34% and 70% 
increments were observed in Urea and creatinine 
contents of PE group (Table 1, Figure 1). Substantial 
heterogeneity was observed by different research 
groups"), 

Similarly elevated levels of AST, ALT and 
ALP were observed in PE cases (178%, !80 % and 
101% respectively) (Table 2, Figure 2). The higher 
ALP activity has been reported to be associated in 
third trimester and in parturition as was also supported 
by those of the control group". The higher activity of 
ALT& AST enzymes were indicative of changes in 
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Table 1 :Mean serum levels (mg/dl)of the metabolites in preeclampatic patients and in the control group. 


Parameters(mg/dl) PE 


Control 


% Increase(+) / 


-val 
aban Decrease (-) 


Uric Acid 4.5+ 1.09 4.34 1.390 NS - 
Urea 26.78 £1.08 19.74 1.08 <0.01 (+) 34.0 
Creatinine 1.70 + 0.22 0.70+0.301  <0.01 (+)70.0 


Table 2:Mean Serum enzymes levels (IU/l)in preeclampatic (PE) Patientsand in the control group. 


Parameter(IU/L) PE 


82.675 + 16.66 


61.57 + 14.248 
173 .68 + 46.40 


Alanine Aminotransfarase 


Aspartate Aminotransfarase 
Alkaline Phosphatase 


% Increase (+) / 


Control p-value Dect 
29.43 +7.49 <0.001 (+) 180 
24.53+7.205 <0.001 (+) 178 
83.16+18.74 <0.01 (+) 101 


Table 3 :Mean Serum electrolyte levels (mEq/l) in preeclampatic patients and inthecontrol group. 


Parameters PE 


Sodium 137 .2+3.73 
Potassium 4.12 + 0.307 
Chlorides 100.4 +3.14 


Control p value 
138.4 +2.97 NS 
4.25 + 0.49 NS 
100.7 +3.12 NS 


Table 4 :Serum antioxidant—Vitamins (mg/dl) in preeclampatic patients and in thecontrol group 


Parameters PE Control pvalue %Increase (+) / Decrease (-) 
Vitamin A (mg/dl) 2.047+0.015 4.3 +4067 <0.001  (-) 50 

Vitamin C( mg/dl) 1.59 +0340 1.5 40.26 NS - 

Vitamin E(mg/dl) 0.74 0.227) 1.1 40.11 <0.01 (-) 30 


liver metabolism or increased endothelial 
permeability of their parent organs. There are other 
references stressing the importance of ALP in 
predicting the severity of the PE disorder". 

The levels of sodium (Na), potassium (K) and 
chlorides were assessed from these groups. The 
assessment of antioxidant vitamins i.e. vitamin A, 
vitamin C and vitamin E, was also thought to be 
supportive in the study. It would be very helpful to 
judge the increased utilization of the same to reduce 
the oxidative stress. 

The levels of serum electrolytes in the test 
group were not found to be differing statistically from 
those of normal pregnant women of Control group. 


MPE 
Control 


Creatinine 


Uric Acid Urea 


Figure 1 : Important metabolites in PE and normal 


pregnancy. 


(Table 3, Figure 3). Despite of observation of an 
occasional oedema in PE cases, the present study 
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PE 


Control 


ALT AST ALP 


Figure 2 : Liver enzymes in PE and normal pregnancy. 
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Figure 3 : Electrolytes in PE and normal pregnancy. 


Vitamin C Vitamin E 


Vitamin A 


Figure 4 : Antioxidant vitamins in PE and normal pregnancy. 


failed to observe such changes reflected in the 
electrolyte levels of PE and Control groups. 
Substantial heterogeneity was observed by different 
research groups”. 

The elevation in sodium and potassium levels 
were observed by some research groups. In abnormal 
pregnancy- conditions viz pre-eclampsia, it is 
suggestive of the crucial role for the natural nutritional 
antioxidants. 


The study of status of total Vitamin A (Retinol, 
Retinoic acid & Retinal), Vitamin C (Ascorbic acid ) 
and Vitamin E (Tocopherols) would help to assess 
any oe utilization of the same. (Table 4 and Figure 
4) 14,15,1 7 

The significant reduction in levels of Vitamin 
A and Vitamin E was observed in the present study. 
Decrease in contents of Vitamin E was also reported 
earlier”. But statistical significant decrease of 
Vitamin A was seen in PE cases first time, indicating 
higher utilization of the same during the disorder. 

The statistically insignificant decrease in 
serum contents of Vitamin C was observed in PE 
women when compared with that of control. 


DISCUSSION : 

The normal pregnancy leads to changes in the 
haemodynamics and the fuel metabolisms in pregnant 
women to ensure ready availability of the fuel 
molecules for the development of the placenta and 
foetus. These metabolic adaptations support the 
growth and development of the foetus. Preeclampsia 
(PE), the disorder of gestational hypertension 
observed after 20 weeks of gestation (along with 
proteinuria) is a major cause of morbidity and 
mortality for the pregnant mother and the foetus in its 
advanced stage. The pathogenicity and aetiology of 
the disorder are still elusive!” 

The comparative assessment of the important 
biochemical parameters of pregnant women ( normal 
and with PE ) was aimed at the alterations during the 
hypertensive state. 

The uremia, and hypercreatininemia 
observed in the present study would be due to the 
reduced clearance of these metabolites (Urea and 
creatinine) secondary to reduced glomerular filtration 
rate, increased reabsorption and decreased secretion 
might be the reasons for elevated serum levels of Urea 
and Creatinine in women with pre-eclampsia (2,4). 
The pathophysiologic mechanisms of pre-eclampsia 
comprising of increased trophoblastic tissue shedding, 
endothelial dysfunction, and reduced blood flow in the 
foeto-maternal unit have also been hypothesised as the 
underlying cause of uremia and hypercreatininemia in 
this condition . 

There is significant rise in the activity of 
enzymes viz AST, ALT and ALP. The elevated levels 
of ALP,AST and ALT in serum of PE group allowed 
the differentiation of PE group and normal group. 
Similar results were reported by Dacaj et al’. 

The interested antioxidant micronutrients 
electrolytes and vitamins that are obtained from the 
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diet and dietary supplements and that are present in 
measurable quantities in blood, but cannot be 
synthesized by the body. Such antioxidants included 
tocopherols (vitamin E), carotenes (a-carotene, B- 
carotene, lycopene), oxy-carotenoids (lutein, 
zeaxanthin, cryptoxanthin), retinol (vitamin A), and 
ascorbic acid (Vitamin C). The pathophysiology of 
preeclampsia and SGA (Small for Gestational Age) 
are incompletely understood, but endothelial 
dysfunction was indicated to play a role in both 
conditions. The oxidative stress, caused by increased 
production of free radicals and insufficient antioxidant 
defences, is a known cause of endothelial dysfunction, 
and may thus be causally related to preeclampsia, SGA 
and similar consequences" ”. 

These results supported the views that 
preeclampsia depleted natural antioxidants and 
suggested that the reduced levels of vitamin A in such 
women experiencing hypertension of pregnancy, 
would place them at an increased risk for mother and 
child health. The status of Vitamin A was hardly 
assessed in PE cases “”. Insignificant changes were 
reported in the status of vitamin C and vitamin E levels 
of PE group, but vitamin A levels were significantly 
affected. The supplementation of vitamin A would be 
more effective in PE group, along with vitamin C, that 
would reduce the risk of PE, Intra Uterine Growth 
Restriction (IUGR) and their consequences. 

Hypertension, renal disease, lupus, and older 
age are known to be associated with endothelial dys- 
function and are risk factors for these conditions """”, 

In preeclampsia, the electrolytes and the 
antioxidant-vitamins would get disturbed. Similar 
studies have indicated that the markers ofoxidative 
damage are elevated and antioxidant vitamin levels 
are lowered in patients of preeclampsia 

An eclampsia, the advanced stage of 
preeclampsia is associated with HELLP syndrome, 
where the functions of liver, kidney are very abnormal. 
Considering PE as an intermediate stage between 
normal pregnancy followed by normal birth of the 
child and extreme hypertensive stage with highly risky 
pregnancy and risky parturition. The abnormal 
parameters in PE lead the clues for abnormal 
metabolisms also help to provide the clues to treat or 
maintain the PE patients till the delivery. 


CONCLUSION: 

A pregnancy with gestational hypertension 
led to alterations in various metabolisms during the 
growth and development of the placenta and fetus. 
The study would help not only to ascertain changes in 


the metabolisms but also to indicate the possibility of 
dealing with the deficiency of any elctrolytes or the 
antioxidant vitamins The metabolic alterations in the 
PE group indicated uremia and creatininemia, 
elevated activity of AST, ALT and ALP along with 
deficient levels Vitamins A and Vitamin E. This led to 
the possibility of the intervention i.e supplementation 
of the deficient vitamins. It would help to reduce the 
severity of the disorder by inducing the maintenance 
the integrity of endothelial lining of uterus. This may 
thereby reduce the chances of uncontrolled 
gestational HT laeding to eclampsia & its lethal 
consequences. 
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ABSTRACT 

This was a prospective non-comparative interventionalcase series study enrolling 25 eyes of 25 patients with 
primary pterygium between June 1, 2014 and April 30, 2015. The purpose of this study was to evaluate the outcomeof 
pterygium excision with inferior conjunctival autografting for primary pterygium using autologous blood for sutureless 
grafting. All patients underwent the standard surgical technique for pterygium excision with inferior conjunctival 
autografting. The study variables were complications of surgery and recurrence rates during a follow-up period of 6 
months.The mean age of the patients was 43+7.97 (range 26-64) years. The mean size of conjunctival autograft was 3.2 x 
4.5 mm. No complications did occur. There was conjunctival scarring at the donor site in 4 patients, and there was no 
symblepharon formation or restriction of upgaze. Inferior conjunctival autograft of 6'0 Clock position instead of routine 
graft from 12'O Clock position is an effective technique with a low recurrence rate. This is a useful technique when it is not 
possible or desirable to use the superior conjunctiva as a donor source. It is an especially good option for preserving the 


glaucoma filtration site for the future. 


KEY WORDS: autografting, conjunctival, inferior, pterygium surgery 


INTRODUCTION: 

The prevalence of pterygium varies from 
country to country relative to proximity to the equator. 
It is more common in warm and dry climates. The 
prevalence of pterygium is 2%— 7% in the US and 
1.1% in Australia”. 

Pterygium is a degenerative ocular surface 
disorder with wing-shaped fibrovascular growth of the 
bulbar conjunctiva onto the cornea, which is strongly 
correlated with ultraviolet light exposure, dryness, 
exposure to wind, dust, and heat, and oncogenes or 
viruses. Pterygium has a bimodal age distribution, 
occurring particularly in the young and the elderly'”. 
Treatment of pterygium is surgical”, 

Kenyon and colleagues reported the first use of free 
conjunctival autografting for pterygium surgery in 
1985". Several large multicentre studies have shown 
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that conjunctival autografting has a low recurrence 
rate, and in all these studies the graft was taken from 
the superior bulbar conjunctiva” "” 

However, there is limited information available 
regarding the efficacy ofa graft taken from the inferior 
conjunctiva. The purpose of this study was to 
determine the outcome of surgery using inferior 
conjunctival autografting and to address the 
importance of preserving the glaucoma filtration site 
and small incision cataract surgery at 12'0 Clock 
position. 


MATERIALS & METHODS: 

This study is prospective, non-comparative, 
interventional case series of 25 eyes having 
consecutive primary pterygium operated with 
conjunctival autografts taken from inferior 
bulbarconjunctiva. Graft was fixed using own blood 
clot as tissue adhesive which oozed in the bare sclera 
after pterygium excision. The eye was patched and the 
patch removed next day morning. Patients having 
pterygium registered in Ophthalmology OPD at 
MIMSR Medical College, Latur, Maharashtra were 
included in the study. 
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Inclusion criteria were diminution of vision either 
because of astigmatism or encroachment on pupillary 
area, progressive nasal pterygium, marked cosmetic 
deformity, patients of either gender and patients in age 
group of 26-64 years. 


Exclusion criteria included temporal, recurrent, 
atrophic pterygium, patients on anticoagulants, 
patients with ocular surface diseaseseg-blepharitis, 
Sjogren syndrome and dry eye, history of previous 
ocular surgery or trauma, pterygium with cystic 
degeneration, pseudopterygium. 


The surgical technique adopted herein was as 
follows: 

Peribulbar block was given. The body of the 
pterygium was dissected 4 mm from the limbus, down 
to bare sclera, and reflected over the cornea. The 
pterygium head and cap was avulsed using tooth 
forceps followed by careful excision of corneal 
remnants by crescent or 15 no blade. Thorough 
excision of pterygium was done. Care was taken to 
avoid conjunctivalplica excision and extensive 
dissection of tenons was avoided. Where possible, 
haemostasis was allowed to occur spontaneously 
without the use of cautery. 

If no blood was available to provide 
autologous fibrin, small perforating veins and 
capillaries are purposely cut (though seldom required) 
to encourage a thin layer of fresh blood to cover the 
bare sclera. The size of the defect was measured in 
millimetres with Castroviejo calliper. Careful 
dissection between donor graftconjunctiva and 
Tenon's layer was done while fashioning the 1mm 
oversized conjunctivo-limbal graft from inferior 
conjunctiva of the same eye. The limbal edge of the 
graft was carefully positioned at the host limbal tissue 
edge. The auto graft edges were carefully undermined 
by lifting the conjunctival edges of the host area. The 
scleral bed was viewed through the transparent 
conjunctiva and to ensure residual bleeding does not 
re-lift the graft, small central haemorrhages were 
tamponaded with direct compressionusing non- 
toothed forceps until haemostasis was achieved, 
usually within 3 to 4 minutes. The stabilization of the 
graft was tested by moving the eye ball temporally to 
ensure firm adherence to sclera. Postoperatively, 
antibiotic and anti-inflammatory drops were given for 
four times a day for two weeks. Oral antibiotics, anti- 
inflammatory and vitamin C were given for 5 days. 


Figure 1: Pterygium head dissection. 


Figure 2: Inferior Conjunctival autograft is being taken. 


RESULTS: 

We performed surgery on 25 eyes from 25 
patients, but no patient was lost during follow-up. 
Hence, in this study, we enrolled only 25 eyes from the 
25 patients who completed the six months of follow- 
up. Demographic and baseline characteristics of the 
patients are shown in Tablel. Table 2 shows that 
patients in the younger age groups and those engaged 
in outdoor occupations had a tendency to recurrence of 


pterygium. 
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Figure 3: Allowing graft to adhere. 


Table 1: Demographic and basic characteristics of patients. 


Average age in years (SD) 43 (7.97) 
Age in years (Range) 26 — 64 
Gender (No) 

Male 14 

Female 11 
Occupation (%) 

Farmers 50 

Laborers 34 

Others 16 


Abbreviations: SD, standard deviation; No, number. 


Postoperative complications are shown in 
Table 3. Minor complications did occur, but no patient 
required resuturing and no recurrence was detected at 
6 months after surgery. We observed conjunctival 
scarring at the donor site in four eyes (4%); however, 
there was no symblephar on formation or restriction of 
up gaze. 


DISCUSSION: 

Various surgical techniques have been used to 
treat pterygium. The diversity of techniques reflects 
the ongoing surgical challenge to devise the best 
method for treating pterygium. Many studies have 


been published with conflicting results. Our surgical 
technique aims to preserve the glaucoma filtra-tion 
site and, unlike most of the other autoconjunctival 
techniques, the graft is taken from the inferior 
conjunctiva. In our study, most patients were farmers 
(50%) and Labourers (34%) who have to work outside 
for long periods and are exposed to the hazardous 
effects of infrared and ultraviolet radiation present in 
sunlight. These findings are similar to those of most of 
the published studies”. 

Syam et al have described the success of 
pterygium excision followed by inferior conjunctival 
autografting at a Sussex hospital in the UK. Surgery 
was performed by an experienced surgeon in 21 
patients and by trainees in the remaining four cases. 


Table 2: Risk factors for recurrence. 


No of patients Percentage 
Age (years) 
<40 7 28.00 
>40 18 72.00 
Gender 
Male 14 56.00 
Female 11 44.00 
Occupation 
Outdoor 21 84.00 
Indoor 4 16.00 
Grade 
1 16 64.00 
2 9 36.00 


The mean follow-up duration was 6 months. 
Recurrence was detected in one eye (3.3%). 
Conjunctival scarring was found at the donor site in 4 
eyes (16%). There was no symblepharon 
formation. “Our study showed a recurrence rate of 4% 
and our findings were similar for minor complications. 
This could be due to our short follow-up period. 
Complications resulting from inferior conjunctival 
autografting are not serious and pose no threat to 
vision. Koc et al” demonstrated that auto grafting 
from superior or inferior sites in primary pterygium 
cases showed no significant difference in recurrence 
rate, but in the event of recurrent pterygia, auto 
grafting from the inferior site resulted in a 
significantly (p = 0.166) higher likelihood of 
recurrence. 

Our study shows a tendency for pterygium 
recurrence in the younger age groups. There was a 
tendency for recurrence in patients younger than 40 
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Table 3: Postoperative complications. 


Postoperative Complications aie Percentage 
Wound gap $ 0.05 mm 2 8 

Graft edema 8 32 
Retention cyst # 0.05 mm 1 4 
Conjunctival scarring at donor site 4 16 
Recurrence 1 4 


Because this technique is safe and effective, inferior 
conjunctival autografting deserves better recognition. 


CONCLUSION: 

Inferior conjunctival auto grafting is an 
effective technique with a low recurrence rate. It is a 
useful technique when it is not possible or desirable to 
use the superior conjunctiva as a donor source. In 
countries like India where there is lack of public 
awareness about the devastating effects of glaucoma, 
attendance and regular follow- up in the early stages of 
the disease at eye centres, we can use the inferior 
bulbar conjunctiva safely routinely and effectively for 
grafting in pterygium surgery as a surgical advantage 
for preserving the glaucoma filtration site and small 
incision cataract surgery at 12'O clock position. 
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ABSTRACT 

Sixty patients between age of 18-60 years of ASA- Ist & 2nd undergoing orthopedic surgery in brachial plexus 
block were studied to compare the effect of adjuncts like epinephrine or clonidine in combination of bupivacaine and 
lignocaine in the brachial plexus block to study the onset & duration of block. These patients were randomly divided into 
group A and group B to receive 10 ml of lignocaine 2% and 15 ml of bupivacaine 0.5% with epinephrine or clonidine as 
adjuvants respectively. Onset of sensory blockade was determined by pinprick method by a three point score and motor 
blockade by three point scale. Duration of postoperative analgesia and any adverse effects were observed. It was found that 
there was faster onset of sensory and motor blockade and the postoperative analgesia was prolonged in group B as compared 
to group A. All the above findings were statistically significant. The study concludes that clonidine is a better option as an 


additive than epinephrine for sensory and motor block with prolonged postoperative analgesia. 


KEY WORDS: brachial plexus block, bupivacaine, clonidine 


INTRODUCTION: 

The brachial plexus block via supraclavicular 
approach provides complete and reliable anaesthesia 
for elbow, forearm and hand surgery. Various 
adjuvants had studied like clonidine, adrenaline, 
dexmetomidine, tramadol, midazolam, soda bicarb, 
fentanyl etc. Tramadol and fentanyl had been 
successfully used as adjuvants to local anesthetic in 
brachial plexus block''”’. The concurrent injection of 
two adrenergic agonist drugs has been suggested to 
improve the nerve block characteristic of local 
anesthetic solutions through either local 
vasoconstriction”! and facilitation of C fiber 
blockade" or a spinal action caused by slow retrograde 
axonal transport or simple diffusion along the nerve’. 

Clonidine is a selective alpha-2 adrenergic 
agonist with some alpha | agonist property. In clinical 
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studies, the addition of clonidine to local anesthetic 
solutions improved peripheral nerve blocks by 
reducing the onset time, improving the efficacy of the 
block during surgery and extending postoperative 
analgesia”. The effect of clonidine is dose related 
between 0.1 and 0.5 pg/kg’. Clonidine possibly 
enhances or amplifies the sodium channel blockade 
action of local anesthetics by opening up the 
potassium channels resulting in membrane 
hyperpolarization, a state in which the cell is 
unresponsive to excitatory input”. 

Certain theories have been postulated like 
clonidine may interfere vasoconstriction by reducing 
vascular resorption of local anaesthetics!” or 
clonidine may have a direct action on neural tissues11, 
especially at spinal level or it may induce analgesia via 
a systemic mechanism after vascular resorption and 
secondary distribution to the brainstem"”. There are 
evidences of direct action of clonidine on alpha 2 
receptors in various studies", 

Addition of epinephrine is widely used 
additive to local anaesthetic to prolong anaesthesia. 
Hence, the study was focused on an alpha-2 agonist 
like clonidine as an additive, comparing with 
epinephrine. 
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The aim of this randomized double blind 
study was to compare additives like epinephrine or 
clonidine to local anaesthetics for onset of sensory and 
motor block, duration of analgesia, the hemodynamic 
changes, level of sedation and complications in 
brachial plexus block. 


MATERIALS AND METHODS: 

Sixty ASA physical status I and II, aged 18-65 
years of either sex undergoing orthopaedic upper limb 
surgical procedure were included in this study. 
Patients with history of cardiac, respiratory, liver and 
renal problems, pregnant women, coagulative 
disorders, drug allergy or sensitivity to drugs, 
cutaneous infection at the site of injection site were 
excluded from the study. 

After complete pre-anaesthetic check-up, all 
the patients were nil orally for 6 hours before surgery. 
On the day of surgery, 18 G intravenous cannula was 
inserted on non-surgical arm of the patient. Inj. 
Ondansetron along with Inj Ranitine was given to all 
the patient. The patients were randomly alloted to two 
groups (A & B) of 30 patients each. 

As the patients are alloted in 2 groups, they 
were shifted to OT complex. All the monitors were 
attached to the patient along with the IV fluids. 
Supraclavicular brachial plexus block was then 
performed by the same experienced anaesthesiologist 
using classical approach with 10ml 2% lignocaine and 
20ml 0.5% bupivacaine. Local anaesthetic was 
supplemented with Iml of either 200ug of epinephrine 
(group A) or 901g of clonidine (group B). Experienced 
anaesthesiologists were involved to perform a double 
blind study and prevent observer's bias. Preoperative 
antianxiety and sedative drugs were avoided to study 
the sedative effect of the additive drug. 


Table 1: Patients Characteristics and Duration of Operation. 


Group A Group B 
Age (years) 
Mean+SD 35.544 12.18 35.5+ 15.45 
Range 18-65 20-64 
Gender 
M 16 13 
F 14 17 
Height (cm) 
Mean+SD 158.144.14 156.2+4.03 
Range 150-166 148-167 
Weight (kg) 
Mean+SD 61.47+8.76 63.3 + 6.68 
Range 40-80 54-79 


Following criteria were assessed in the operating room 
a) The time to onset of sensory blockade according toa 
three point score by pinprick method: 

Grade-0: Anaesthesia- no sensation felt; Grade-1: 
Analgesia - dull sensation felt; Grade-2: Sharp pain 
felt. 

Sensory score of 2 was taken as time to onset 
of sensory block. 

b) The time to onset of motor blockade according to a 
three point scale: 

Grade - 0: Complete paralysis; Grade - 1: Paresis; 
Grade - 2: Normal muscle force. 

Motor score of 2 was taken as onset time of 
complete motor block. 

Onset of block was monitored every one 
minute for 20 minutes. Heart rate, blood pressure, 
SpO2 were measured before anaesthesia(baseline), at 
premedication, in operation theatre TO, at 5 minutes 
interval i.e. T5, T10, T15, T20, T25, T30, T45, T60, 
T75, T90, T105, T120 and postoperatively at 15, 30, 
45 and 60min, 2, 3, 5, 8, 12, 15 and 18 hours. The 
degree of analgesia was assessed during surgery and in 
the postoperative period according to a VAS score. 
VAS score of >5 was considered as end of analgesia. 
Hemodynamic changes, level of sedation, any other 
complications were noted. Recording of sedation 
score was started pre-operatively & continued intra- 
operatively at an interval of 15 minutes, & hourly post- 
operatively for 8 hours. 

Sedation score is: 

Grade 1 - awake and alert; Grade 2 - sedated, 
responding to verbal stimulus; Grade 3 - sedated, 
responding to mild physical stimulus; Grade 4 - 
sedated, responds to moderate or severe physical 
stimulus. 

Observations were recorded & tabulated. All 


the values were expressed as mean + standard 
t-value p-value 
0.018 0.08 
1.46 0.14 
1.37 0.17 
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Table 2: Onset of Sensory Block and Motor Block (Seconds). 


Group A Group B t-value p-value 
Sensory blockade 
Mean +SD 196.37 + 20.94 135.9+ 15.66 12.3 <0.0001 
Range 182-244 122-178 
Motor blockade 
Mean +SD 312.38 +32.2 283.14 32.56 11.98 <0.0001 
Range 310-410 204-360 
p<0.0001 , Significant 
Table 3: Duration of Analgesia (Minutes). 
Group A Group B t-value 
Mean +S.D. 710 +62 826.1492 3.18 
Range 665 -830 740-1230 
p<0.001, Significant 
Table 4: Systolic Blood Pressure Changes. 
Time Group A Group B t-value p-value 
Pre-op 122.45 + 8.57 127.76 + 8.36 0.74 0.5 
Pre-med. 128.12+49.12 125.43 +9.11 0.45 0.85 
0 min 126.51 47.13 126.98 + 7.29 0.31 0.91 
15 min 120.38 4 7.07 126.29 + 9.34 0.82 0.18 
30 min 129.93 + 6.98 127.19 + 7.99 1.53 0.53 
45 min 125.04 + 5.63 126.52 + 9.63 0.82 0.19 
60 min 125.29 + 7.08 128.27 + 8.92 1.29 0.12 
75 min 124.53 +6.91 125.48 + 9.37 1.7 0.47 
90 min 122.90 + 6.37 127.28 + 7.35 0.9 0.39 
120 min 123.47 + 7.35 126.48 + 9.43 0.97 0.24 
Post-op 124.94 + 6.99 125.73 9.88 0.8 0.07 


deviation. The student's 't' test by software version 
11.1.1.0 was applied to compare the values for 
significance. The p value of <0.05 was taken as 
significant. 


RESULTS: 

The difference between the 2 groups in regard 
to age, gender, height, weight and duration of surgery 
were found to be insignificant (Table 1). 

Onset of sensory and motor block were earlier 
in group B as compare to group A (Table 2). 

Also the total duration of analgesia was longer 
in group B than in group A (710 + 62 vs 826.1+92, 
p<0.01) Table 3). 


No differences were noted in the hemodynamic 
parameters during surgery (Table 4,5,6). 

However, the sedation score was significant 
(p<0.001) between two group after 30 min and 
remained so for 8 hours postoperatively (Table 7). No 
side effects were noted in either group. 

Five patients in group A and 2 patients in 
group B had inadequate blockade and had to be 
supplemented with Inj. midazolam and Inj Propofol 
(Table 8). 


DISCUSSION: 

This study demonstrates that when clonidine 
was added to combination of lignocaine and 
bupivacaine and injected into the brachial plexus 
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Table 5: Diastolic Blood Pressure Changes. 


Time Group A 

Pre-op 80.33 + 3.56 
Pre-med 79.90 3.17 
0 min 79.37 +£3.34 
15 min 78.50 + 3.78 
30 min 81.3943.11 
45 min 80.81 43.19 
60 min 78.19 +3.91 
75 min 78.09 + 3.45 
90 min 79.23 + 3.33 
120 min 77.83 £3.39 
Post-o 79.61 +3.62 


Group B t-value p-value 
80.23 + 3.87 1.76 0.49 
81.1442.76 1.45 0.39 
81.90 + 4.98 1.99 0.77 
82.01 43.99 0.89 0.12 
80.11 £1.11 0.91 0.93 
81.43 42.92 1.32 0.41 
81.98 + 3.33 1.59 0.11 
81.3943.11 1.23 0.48 
80.47 + 1.99 1.87 0.39 
82.61 42.54 0.91 0.26 
80.80 + 2.38 0.99 0.29 


Table 6: Pulse Rate Changes. 


Time Group A Group B t-value p-value 
Pre-op 84.74 5.76 85.544 8.23 0.45 0.59 
Pre-med 85.5+6.71 87.61 +5.98 0.72 0.79 
0 min 85.33 + 9.23 86.09 £7.12 0.81 0.38 
15 min 84.09 + 8.34 88.3 + 6.32 0.62 0.81 
30 min 83.544 8.89 87.94 + 8.92 0.79 0.67 
45 min 84.54 8.02 86.37 + 7.99 1.02 0.39 
60 min 84.24 7.65 88.49 + 6.57 0.49 0.62 
75 min 85.74 6.98 85.1647.23 0.62 0.66 
90 min 83.71 48.31 86.01 + 7.56 0.78 0.91 
120 min 85.45 + 8.93 87.40 + 8.99 0.92 0..71 
Post-op 84.8+7.41 87.38 49.21 0.83 0.89 
Table 7: Sedation Score. 
Time _————<GroupA_——S<GroupB_——————stevalue p-value 
Pre-op 1 1 - - 
Pre-med 1 1 - - 
0 min 1 1 - - 
15 min 1 1 - - 
30 min 1 2.74 0.25 23.24 <0.0001 
45 min 1 2.84 0.31 17.86 <0.0001 
60 min 1 2.6+0.41 17.66 <0.0001 
75 min 1 2.74 0.38 17.08 <0.0001 
90 min 1 2.6+ 0.49 23.99 <0.0001 
120 min 1 2.6+0.31 32.44 <0.0001 
Post-op 1 2.6 £0.32 32.93 <0.0001 


sheath, it resulted in earlier sensory and motor onset 
and longer analgesia than when epinephrine was 
added. This result were similar with Goldfarb G, Ang 
E T, Debaene B, Delefosse D, Jolis P“” and Bernard 
Jean Marc, Marcaire, Philippe'”"' study where different 
concentrations of clonidine were used in axillary 
plexus block with lignocaine. 

It is difficult to define the duration of 
analgesia, however the researchers herein relied on 


patient's tolerance to pain to define the end of 
analgesia which varied markedly among patients. 
Duration of analgesia suggested prolongation in 
clonidine group which are similar with Jean J, et al’ 
study using clonidine in brachial plexus block. Their 
duration in clonidine group was quite longer than our 
group which can be explained by the difference in the 
clonidine dose used i.e.150ug. This is comparable 
with Bernard Jean Marc et al’ study showing dose 
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Table 8: Adequacy of Analgesia. 


Grading Group A Group B 
Complete 25 28 
Incomplete 5 2 


Total Failure - - 


dependant prolongation of analgesia, reaching a mean 
of 770 min for 300g group. Bernard Jean Marc et al” 
study concluded that the best dose of clonidine to be 
used clinically is between 30 pg and 90 ug and the side 
effects of a2 agonist limits itself only to sedation in 
this dose which is same as with our study. 

Though there was profound sedation in some 
patients, no episode of decrease in SpO2 was noted 
which suggests that 90ug to be advantageous dose as 
compared to higher doses used. Bernard Jean Marc et 
al’ used various concentrations of clonidine and 
noticed fall in SpO2 levels only in 300 pg group. 
Clonidine did not produce any significant 
hemodynamic changes suggesting no side effects with 
use of clonidine in 901g. This was also seen in Jean J, 
et al'” study with 150 ug clonidine in brachial plexus 
block. Colin Me Cartney, et al’ review suggested 
that, limited side effects at doses of clonidine upto 
150ug. 

Bernard Jean Marc et al’ observed 
significant fall in systolic blood pressure, diastolic 
blood pressure and pulse rate at 300 pg while in 
smaller doses no hemodynamic changes were noted. 5 
patients in clonidine group and 2 in epinephrine group 
had inadequate block. This is comparable to Bernard 
Jean Marc et all” study which showed incomplete 
block in saline as well as clonidine groups. Clonidine 
produces analgesia in animals and humans via a non 
opiate action on the a2 receptors of the dorsal horn of 
the spinal cord''. The prolongation of the duration of 
analgesia by clonidine when injected at a peripheral 
nerve site is not understood. 

Certain theories have been postulated like (a) 
Clonidine may interfere with the vascular resorption 
of local anaesthetics by producing vasoconstriction 
but Gaumann D™ noticed that peak plasma 
concentration of lidocaine were higher and occurred 
earlier than in those treated with epinephrine which 
indicates the absence of a local vasoconstrictor effect 
of clonidine. (b) Clonidine may have a direct action on 
neural tissues, especially at spinal level. Hutschala D, 
et al’ observed that duration of action of brachial 
plexus block got prolonged with addition of clonidine 
while it did not got prolonged in the group receiving 
intramuscular clonidine”. It may induce analgesia via 


a systemic mechanism after vascular resorption and 
secondary distribution to the brainstem’. 


CONCLUSION: 

The Present study suggests that a small dose 
of clonidine produces early sensory and motor onset 
along with enhancement of the quality of the 
peripheral block from local anaesthetics and limits its 
a2 side effects to sedation. Also, the addition of 
clonidine produces longer duration of analgesia as 
compared to epinephrine when injected into the 
brachial plexus. Clonidine in smaller concentration 
remains an attractive option to prolong analgesia in the 
postoperative period under brachial plexus block. 
Hence, clonidine provides early onset, longer duration 
& minimum side effects on comparison with 
adrenaline in brachial plexus block. 
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ABSTRACT 


A prospective, open labelled, controlled trial was conducted in tertiary care centre, using standard therapy ie 
epinephrine and hypertonic saline as study drug in two group of patients. 


Children 2 month to 24 months of age with first episode of bronchiolitis were included in the study while excluding 
those with cardiac disease, immuno deficiency and critical illness at presentation. Nebulized epinephrine in Group A 
(epinephrine group) (n=33) and hypertonic saline group B (n=32) was used in patients of bronchiolitis ,respiratory score at 
admission and after 24 hrs and duration of stay of both the groups were compare.In adrenaline group and hypertonic saline 
group, there was no statistical significant difference in base line admission clinical score whereas hypertonic saline was 
more effective for clinical score at 24 hours(p<0.05) and duration of stay(p<0.05) Nebulised hypertonic saline was found to 


be safe, effective and superior to adrenaline (standard therapy) in management of bronchiolitis in this study 


KEY WORDS: bronchiolitis, epinephrine, hypertonic saline, nebulization 


INTRODUCTION: 

Acute bronchiolitis is the most common lower 
respiratory tract illness in children in first year of life. It 
usually occur in children less than 2 years of age with 
majority being between 3 months to 6 months of age. 
The disease is characterized by inflammation edema, 
necrosis of small airway epithelium associated with 
bronchospasm and increased mucus production. 
During the prodromal period, fever is usually not 
marked and its degree frequently does not correlate 
with the extent of respiratory) distress. The temp range 
is quite variable, from normal to 40'C (105°F), but 
usually it is in the 37.8 to 39°C (100°F to 102°F) range. 
Bronchiolitis presents with coughing, wheezing and 
shortness of breath, which can cause some difficulty in 
feeding. It usually results from viral infections and 
respiratory syncytial virus (RSV) is the most frequent 
in infecting agent. Bronchiolitis is the seasonal illness 
with highest incidence between December & March in 
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Northern hemisphere. However there is significant 
regional variability in the timing & duration of RSV 
season throughout U.S & in tropical areas the virus is 
usually endemic and present in community throughout 
the year."" 

The severity of bronchiolitis varies from mild 
to severe. Mainstay of therapy is supportive care 
which includes respiratory support, adequate fluid and 
nutrition management. Humidified oxygen is 
supplemented if necessary, to maintain a 
transcutaneous oxygen saturation higher than 92. 
Nebulization has been used in treatment of 
bronchiolitis with varying degree of success with 
different modalities.In nebulization different 
modalities have been tried, corticosteroid, 
bronchodilators, epinephrine and hypertonic saline. 

. The bronchodilatory effect of epinephrine 
and its ability to reduce mucosal edema relieves 
bronchospasm and improves respiratory effort. 
Epinephrine also down regulates the release of 
histamine, tryptase and inflammatory and 
inflammatory mediators from mast cells and 
basophils. Hypertonic saline solutions are considered 
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as muco cilliary agents and thus used to 
hydrate thick secretions in order to make it easier to 
cough it out. Inhalation of hypertonic saline have 
shown benefit in respiratory problems, specially 
bronchiolitis. Nebulized hypertonic saline is a new 
modality of treatment that has recently been used in 
bronchiolitis. It has previously been studied in the 
context of cystic fibrosis. Like bronchiolitis, children 
with cystic fibrosis have viscid secretions and 
wheezing. The hypertonic saline helps to reduce 
viscosity of secretions. A Cochrane meta-analysis of 
its use in cystic fibrosis concluded that nebulized 
hypertonic saline improves mucociliary clearance 
immediately after administration and that it may have 
along term beneficial effect. Hence, this study focused 
on the effect of nebulisation with hypertonic saline vs 
epinephrine in bronchiolitis. 


MATERIALS AND METHODS: 

The study was conducted in the Department of 
Pediatrics, M.L.B. Medical College, Jhansi. Patients 
with symptoms of bronchiolitis was examined & 
nebulization with hypertonic saline & epinephrine 
was performed. Children age 2 months to 2 years, 
presenting with first episodes of acute bronchiolitis 
having respiratory distress and oxygen saturation less 
than 94% in room air were included in the study. 
Children with history suggestive of chronic 
cardiopulmonary disease, immune deficiencies, cases 
with critical illness at presentation, cases with history 
or use of systemic or nebulized, bronchiodialators or 
nebulized hypertonic saline in last 24 hours were 
exclude from the study. 

The diagnosis of bronchiolitis is based on clinical 
presentation, which may reveal following — 
tachypnea, tachycardia, fever (38-39°C), retractions, 
fine rales (47%), diffuse, fine wheezing, Hypoxia, 
Otitis media. Children were divided randomly in two 
groups. Group A was treated with in 2 groups 
bronchioltits .Group A was treated with nebulized 
epinephrine (non racemic solution, 1:1000 conc | ml 
diluted in 2ml normal saline) every 6 hours for first 24 
hours. 

Children enrolled in second group of 
bronchiolitis received nebulized hypertonic saline 
(3%) 3 ml every 6 hours. In both groups clinical score 


and heart rate was monitored. Children whose clinical 
score increased by 2 points or more (using admission 
score as baseline) or whose heart rate went above 
200/min were considered as treatment failure. If the 
child improved or did not deteriorate using the above 
criteria, the treatment was considered as useful. These 
patients were assessed by clinical score from baseline, 
heart rate and duration of stay in hospital. 

Children hospital's Wisconsin respiratory 
score, which consisted of following parameter's breath 
sounds, dyspnea, retraction, respiratory rate and 02 
feed, was used to assess the severity of bronchiolitis in 
patients distribution to both study groups at time of 
admission and after 24 hours of hospitalization.” 

If score decreased or remained same, treatment was 
considered successful and if score increased from 
baseline it was considered as failure and other 
treatment modality (Bronchodialator diluted with 
3%NS) was given to the patients considered as failure 
in both score as baseline) or whose heart rate went 
above 200/min were considered as treatment failure. If 
the child improved or did not deteriorate using the 
above criteria, the treatment was considered as useful. 
These patients were assessed for clinical are by 
Clinical score from baseline, Heart rate and 
Duration of stay in hospital. 

Children hospital's Wisconsin respiratory score 
was used to assess the severity of bronchiolitis in 
patients distribution to both study groups at time of 
admission and after 24 hours of hospitalization. 

If score decreased or remained same, treatment 
was considered successful and if score increased from 
baseline it was considered as failure and other 
treatment modality (Bronchodialator diluted with 3% 
NS) was given to the patients considered as failure in 
both the groups. 


RESULTS: 

The study groups were comparable with 
respect to gender, age, clinical score at admission, 
clinical score after 24hrs of treatment, duration of stay 
and treatment outcome (Table 2). Total number of 
patients in adrenaline group were 33 and in hypertonic 
saline group 32.Male to female ratio was 19:14 in 
adrenaline group while 22:10 in hypertonic saline 
group. Most of patients in hypertonic saline group and 
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Table 1: Respiratiory Distress Assessment Score. 


Respiratory distress assessment instrument 


Points . 
Variable 0 1 ) 3 4 Max point 
Wheezing 
Expiration None End 1/2 3/4 All 4 
Inspiration None Part All N/A N/A 2 
, Segments < 2 ; 
Location None : Diffuse N/A N/A 2 
of ? 4 limb 
Retraction 
Supraclaviculas None Mild Modrate Marked 3 
Intercostal None Mild Modrate Marked 3 
Subcostal None Mild Modrate Marked 3 


Table 2: Population Characteristics. 


Patients characteristics 


Male : Female 19:14 
16 <6month 
Age (Months) 15 6mo-12mo 
2 > 12mo 
Clinical Score at 9.84 
admission (Mean SD) SD=2.06 
Clinical Score at 24 8.8 
hours (Mean SD) SD=3.02 
Duration of stay (days) 8.565 
mean SD+4.26 
Treatment outcome 
Improvement 84.8% 
Failure 15.2% 


adrenaline group were of <6months of age while 
minimum patients were of >12 months of age in both 
the groups. Mean clinical score at admission in 
adrenaline group was 9.84, while 10.65 in hypertonic 
saline group (p value >0.05). Mean clinical score after 
24 hrs of treatment in adrenaline group 8.8 while 8.09 
in hypertonic saline group (p value<0.05). These 
observations giving the interpretation that hypertonic 
saline was more effective than adrenaline (standard 
drug) in treatment of bronchiolitis. 


Adrenaline saline group (n=33) 


Hyperotic saline group (n=32) 
22:10 

15 <6mo 

10 6mo-12mo 
07 >12 month 
10.65 
SD=1.80 

8.09 

SD=2.68 
7.093 

SD=3.03 


p value 


> 0.05 


<0.05 


<0.05 


87.5% 
12.5% 


DISCUSSION: 

The present study was conducted in the 
Department of Paediatrics, Maharani Laxmi Bai 
Medical College, Jhansi from October 2015 to 
November 2016.The study comprised of 65 children 
below 2 years of age clinically suspected to be 
suffering from bronchiolitis.The present study had 
sample size of 65 cases out of which 42 (64.5%) were 
male and 23 (35.5%) were female.Male: female ratio 
was 1.89:1. This ratio was different from other studies 
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due to rate of admission was more in males than 
females in Bundelkhand region. Equal distribution of 
bronchiolitis in both genders was reported by Parrot et 
al 1973". Kravitz et al 1965 reported that bronchiolitis 
was more common in boys, the male: female ratio was 
about 1.5:1."" 

Maximum patients in this study belonged to 
<omonth age group 1.e. 31 out of 65 cases (47%) while 
there were 25 patients 6-12 month of age and only 9 
cases of >12 month of age. Age distribution was 
almost similar to what was observed by Parrot RH, 
Kim HW and Arrobio J etal, 1973."! They studied 1148 
children who were clinically suspected to have 
bronchiolitis, below 2 years of age and observed peak 
age of incidence between 2 to 6 months, with over 80 
percent of the cases occuring during the first year of 
life. 

Gartner PS et al, 1973 demonstrated that 
bronchiolitis was almost entirely confined to the 
children less than 2 years of age." 

In study group of 65 cases, maximum 33(50.7%) 
cases occured in winter (Dec-Feb) 2nd peak occurred 
in Autumn (Oct-Dec) with 24 (36.9%) cases. 
Minimum cases 3(4.6%) occurred in rainy season. 
Thus our study demonstrated that bronchiolitis occurs 
throughout the year, with two peak one in Autumn and 
one in winter season. This pattern of seasonal variation 
corresponded with the study of Spence L, Brandt N“ 
who reported that in tropical and subtropical area, 
outbreaks occur during the hotter rainy season. This 
peculiar epidemiological pattern is related to an 
increased amount of time spent indoors and to greater 
crowding during rainy and cold seasons. 

While in a study of 79 cases Kim HW, Arrobio J, 
Brandt CD, et al, 1973 observed that 77 percent of the 
cases occurred between December and June that is in 
winter and spring seasons and the lowest incidence 
occurred in August (2 percent) and a smaller number of 
cases were seen throughout whole year.” 

There was no statistical difference in base line 
characteristics of patients of the two groups on 
admission; gender distribution, age distribution, 
severity of bronchiolitis on basis of saturation and 
heart rate. 


Recovery pattern in bronchiolitis : It was observed in 


present study that maximum recovery occurred in 
adrenaline group (48%) in the second week while in 
hypertonic saline group, maximum recovery occurred 
in the first week. On statistical analysis p value was 
(<0.001) was statistically significant. In adrenaline 
group only 6% patients remained to be recovered after 
7 days while in hypertonic saline group. No patient 
was left for recovery after 14 days. Neeraj gupta et al 
2011, found that there was no statistical difference in 
recovery pattern in adrenaline and hypertonic saline 
while duration of stay was statistically significant less 
in hypertonic saline group." 

These findings were contradictory to Sharma et 
al 2012, who compared hypertonic saline (3%) to 
normal saline( 0.9% ) where they found no statistically 
significant difference of stay and clinical severity 
score which was monitored 12 hourly till discharge.” 

Cochrane meta analysis of 4 studies reported 
24% shorter duration of stay with hypertonic saline. 
Khalid et al 2010 reported shorter length of stay with 
hypertonic saline, but, there was difference of few 
hours which was not statistically significant". Jaffery 
Baron et al 2016 reported shorter duration of stay in 
their study .""" 

When overall treatment out come compared in 
both groups in epinephrine group 84.8% improved 
while in hypertonic saline group 87.5% improved after 
24 hrs of treatment. In epinephrine group 15.2% failed 
to improve in 1“ 24 hours of treatment while in 
hypertonic saline group 12.5% failed to improve. This 
failure of treatment might be attributed to secondary 
infection and associated other conditions. 

Our study thus demonstrated that males were 
more affected than females. However this might be a 
reflection of admission pattern of our setting. Also 
bronchiolitis was found to occur more commonly in<6 
month of age. Hypertonic saline was found to be more 
effective than epinephrine with regards to clinical 
score after 24 hrs of treatment and duration of stay 
when statistically compared (p<0.05). 


CONCLUSION: 

Hypertonic saline is more effective than 
epinephrine in bronchiolitis with regard to 
improvement in clinical score at 24 hours and duration 
of stay on the basis of our study. 
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ABSTRACT 

A cross sectional study was conducted in a tertiary health care centre of Central India to determine correlation 
between IDRS and fasting blood sugar to assess the validity of IDRS in diagnosing DM. In the diabetic group, high risk, 
medium risk and low risk were found to be 85(42.5%), 105(52.5%) and 10 (5%) respectively as per IDRS criteria, whereas 
54(13.5%), 187(46.8%) and 159(39.8%) cases for the same categories were apparently healthy subjects. IDRS was 
correlated with FBS ; FBS level above 126 mg% (undiagnosed or hidden diabetics) was found among 12(3%) in high risk to 
medium risk individuals. FBS level between 100-126mg% (undiagnosed or hidden pre-diabetics) was 94(23.5%) in 
cumalative exposed apparently healthy subjects. Hence, undetected diabetics can be picked up by IDRS score as all twelve 
cases had high to medium scores. The study concludes that IDRS as developed by V Mohan et al, a simplified screening tool 
without involving any invasive procedure is valid tool. The IDRS is able to identify high risk apparently healthy subjects 


having hidden diabetes or pre-diabetes and are at risk of progression to diabetes. 


KEY WORDS: diabetes mellitus; healthy, Indian diabetes risk score (IDRS), validity. 


INTRODUCTION: 

Diabetes Mellitus (DM), with an increasing 
incidence worldwide, has become one of the leading 
cause of morbidity and mortality". With an increase in 
life expectancy in India, the prevalence of non- 
communicable diseases including Diabetes Mellitus 
are on the rise too. Unfortunately, more than 50% of 
the diabetic patients in India remain unaware of their 
diabetic status, which increases the risk of 
development of diabetic complications in them. This 
has lead to the need of mass awareness and screening 
programmes to detect diabetes at an early stage so that 
general public can be made aware of the disease and its 
further complications. 

Currently, oral glucose tolerance test (GTT) is 
the gold standard method to diagnose Diabetes 
Mellitus as per the criteria given by American 
Diabetes Association (ADA) and World Health 
Organization (WHO) and also to estimate the 
incidence and prevalence of DM. Several diabetes risk 
scores have been devised for screening and prevention 
programmes which include Finnish Diabetes Risk 


Corresponding Author: 

Dr Singhal Raghav 

Department of Medicine, 

People’s College Medical Sciences and 
Research Centre, Bhopal 

Phone No.: +91 9424603153 

E-mail: raghavsag08@gmail.com 


Score, ADA risk test, Danish Diabetes Risk Score 
etc”. 

In India, V Mohan et al from their Chennai 
Rural Epidemiology Study (CURES) cohort, have 
developed a single user friendly Indian Diabetic Risk 
Score (MDRF-IDRS), which takes into consideration 
the age, abdominal obesity, physical activity and the 
family history of the patients". 

IDRS has been shown to be a cost-effective 
method of screening for undiagnosed diabetes in the 
community, to predict incident diabetes, to identify 
cardiometabolic risk in normoglycemic subjects, to 
discriminate primary and secondary causes of 
diabetes, as well as to be associated with 
complications of diabetes'”’. 

The present study was conducted to assess the 
validity of IDRS in identifying undiagnosed diabetics 
and pre-diabetics in apparently healthy study 
population. 


MATERIALS AND METHODS: 

This observational study was conducted in the 
Department of Medicine of People's College of 
Medical Sciences & Research Centre, Bhopal. Indian 
Diabetes Risk Score (IDRS) was calculated for all the 
participants (200 diabetic patients and 400 apparently 
healthy subjects.) 
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Table 1: MDRF-Indian diabetes risk score". 


Particular Score 
Age (years) 
<35 (Reference) 0 
35-49 20 
>50 years 30 
Abdominal obesity 
Waist <80 cm (female). <90 cm (male) 0 
Waist >80-89 cm (female). >90-99 cm (male) 10 
Waist >90 cm (female). >100 cm (male) 20 
Physical activity 
Vigorous exercise or strenuous (manual) labor at home/ work 0 
Mild to moderate exercise at home/ work 20 
No exercise or sedentary activities at work/ home 30 
Family history 
No family history 0 
Either parent 10 
Both parents 20 
Minimum score 0 
Maximum score 100 


Permission from Research Advisory 
Committee and Institutional Ethics Committee (IEC) 
was taken before conducting the study. Informed 
consent was taken from all participants of the study. 
Age was recorded in completed years nearest to 
previous or coming birthday. Family history of DM in 
parents was recorded (single or both). The waist 
circumference taken at the midpoint between the iliac 
crest and the lower border of the ribs after a normal 
expiration in standing position was measured by using 
anon stretchable fibre tape. Measurement of the waist 
was taken directly on the body with light clothing with 
an accuracy of +/- 0.5 cm. Height was measured by 
asking subjects to stand upright without shoes with 
their back against stadiometer, heels together and eyes 
directed forward. Weight was measured by weighing 
machine. Subjects were asked to wear light clothing 
and weight was recorded to nearest 0.5 kg. BMI was 
calculated using weight (in kg)/height (in meter’). 
Blood pressure was recorded in sitting position in right 
arm using sphygmomanometer. Two readings were 
taken 5 minutes apart and higher reading was taken for 
the study purpose. Routine physical activity 
(sedentary, mild, moderate, vigorous exercise or 
strenuous work) of participants was assessed by 
general physical activity questionnaire developed by 


the London School of Hygiene and Tropical Medicine 
as a validated short measure of physical activity. The 
general practice physical activity questionnaire 
(GPPAQ) is a validated screening tool, used in primary 
care to assess the physical activity levels of 16to 74 
years", 

IDRS was calculated for all participants as per 
the categorized risk factors given by V. Mohan et al. 
Participants who had IDRS > 60 were labelled as high 
risk, those who had IDRS between 30 -50 as medium 
risk and those who had IDRS below 30 as low risk as 
according to MDRF-IDRS. 

After assessing the IDRS score, all subjects 
were asked to give their blood sample for fasting blood 
sugar next day. Those whose fasting blood sugar came 
to be >126meg/dl, they were asked to get their 
postprandial blood sugar. Blood glucose measurement 
was done by using peroxidase method by Biosystem 
A25 auto analyser machine. 

Inclusion criteria were age above 16 years to 
65 years, those who gave the consent to participate, 
apparently healthy patient's relatives, doctors and 
medical students, patients with recently detected type 
2 diabetes within 3 months of diagnosis. Exclusion 
criteria were known cases of type 2 DM for more than 
3 months, those who were unwilling to participate in 
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Table 1: Distribution of the diabetics and apparently healthy subjects according to IDRS (n= 600). 


. : Participants 
Serialno. Risk assessment by IDRS 
Diabetics n(%) | Apparently Healthy subjects n (%) 
1 High risk 85 (42.5) 54 (13.5) 
2 Medium risk 105 (52.5) 187 (46.8) 
3 Low risk 10 (5) 159 (39.8) 
Total 200 (100) 400 (100) 


Table 2: Distribution of healthy subjects according to IDRS and fasting blood glucose levels (ADA criteria). 


: Risk assessment by IDRS in FBS level (mg%) 
Serial no. ; Total n (%) 
healthy subjects <100n(%) —100-<126n(%) >126n (%) 
1 High risk 27 (6.75) 20(5) 7(1.75) 54(13.5) 
2 Medium risk 127(31.75) 55(13.75) 5(1.25) 187(46.75) 
3 Low risk 140 (35) 19 (4.75) 0 (0) 159 (39.75) 
Total 294 (73.5) 94(23.5) 12(3) 400(100) 


the study, those whose age was less than 16 years, 
chronically ill patients, patients who were having 
malignancy or infectious disease (eg :T.B.) or drugs 
leading to increased blood sugar (eg : steroids ) and 
patients with type | diabetes. 


RESULTS: 

High risk, medium risk and low risk were 
found to be 85(42.5%), 105(52.5%) and 10 (5%) 
respectively as per IDRS criteria in the diabetic group 
whereas apparently healthy subjects were found in 
54(13.5%), 187(46.8%) and 159(39.8%) cases for the 
same categories, The difference is found to be 
statistically significant (p<0.001). 

IDRS was correlated with FBS. FBS level 
above 126 mg% (undiagnosed or hidden diabetics) 
was found among 12(3%) in high risk to medium risk, 
whereas FBS level between 100-126 mg% 
(undiagnosed or hidden pre-diabetics) was 94(23.5%) 
in all risk tested among apparently healthy subjects. 
Hence, undetected diabetics can be picked up by IDRS 
score as all twelve cases had high to medium scores. 
The difference is found to be statistically significant 
(p<0.001). Majority of undiagnosed hidden diabetics 
and undiagnosed pre-diabetics were having high to 
medium risk as per IDRS. 


DISCUSSION: 

The study was conducted in the Department of 
Medicine at People's College of Medical Sciences & 
Research Centre, Bhopal. In this study, validation for 


simplified Indian Diabetes Risk Score (IDRS) was 
done among. 200 recently diagnosed diabetic patients 
and 400 apparently healthy subjects were included. 
The study showed that IDRS is a useful tool to identify 
hidden diabetics and also at risk subjects (pre- 
diabetics among the apparently healthy population). 
IDRS calculated for all the diabetic subjects showed 
that most of the diabetics were having high and 
medium risk score 190(95%), while in healthy 
subjects most were having medium risk and low risk 
score 346 (87%). Newly detected diabetics had more 
chances of high and medium risk scores as compared 
to apparently healthy subjects. 

Among 400 apparently healthy subjects, 
fasting blood sugar level >126 mg/dL (diabetic) was 
detected in 12 (3%) and 94 (23.5%) were diagnosed as 
pre-diabetics (FBS level- 100 to <126 mg%) as per 
ADA criteria. All 12 hidden diabetics had high to 
medium risk in IDRS. When compared with other 
published data, V Mohan et al in their study detected 
365 diabetics (15.5%) out of the 2350 individuals 
screened, S Nandeshwar et al detected 94 (37.6%) 
diabetics out of 250 individuals and Hemlata et al 
detected 60 pre-diabetic individuals [7,8,9]. These 
observation shows that IDRS attempts to identify 
individuals at risk so unnecessary investigations for 
identification of type-2 DM among apparently healthy 
population can be avoided. 


CONCLUSION: 
The present study concluded that IDRS as 
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developed by V Mohan et al, a simplified screening 
tool without involving any invasive procedure, is able 
to identify high risk (apparently healthy) subjects 
with hidden diabetes or pre-diabetes and at risk of 
progression to Diabetes. Even apparently healthy 
subjects should be screened for the risk of developing 
T2DM by calculating the IDRS. Subjects who are in 
the high risk IDRS should undergo yearly follow up in 
order to demonstrate whether the score has increased 
or not and tested for FBS. 
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ABSTRACT 

This research included 30 cases of hypospadias admitted in Maharani Laxmi Bai Medical college, Jhansi between 
January 2014 to June 2015 to study the effects of water proofing in hypospadias repair by Snodgrass urethroplasty using de- 
epithelialised flap. The patients underwent Snodgrass urethroplasty using inner preputial de-epithelialized flap and were 
followed up for 3 months. This study comprises of 30 male patients with mean age (range 1-20 years) of 7.13+5.42. The 
commonest age at presentation was in the age group of 1-4 years (13 cases,43.3%). The resultant neo-meatus was vertically 
oriented and slit like. Glans was conical with the penile raphe in the midline. None of the patients had residual chordee, 
significant penile torsion, or glans dehiscence. Excellent cosmetic results were observed in all cases. The complication rate 
in our series were as: 4 cases (13.3%) developed meatal stenosis and 3 cases (10%) developed fistula which healed 
spontaneously. No case developed skin necrosis and urethral stricture . One case had partial wound dehiscence that resolved 
on conservative treatment with no sequelae. The present study showed that the de-epithelialized flap from a prepuce 
provides an extra waterproofing to the neourethra after Snodgrass urethroplasty. It gives us uncrossed suture lines apart 
from providing maximum vascularity and efficient waterproofing. De-epithelialised flap being a part of dermis holds 


sutures better. 


KEY WORDS: dartos flap, hypospadias, snodgrass urethroplasty 


INTRODUCTION: 

Hypospadias is a congenital disorder of the 
urethra where the urinary opening is not at the usual 
location on the head of the male genitalia (Figure1). It 
is the second-most common birth abnormality of the 
male reproductive system, affecting about one of 
every 250 males at birth." In roughly 90% of cases, the 
opening (meatus) is on or near the glans, referred to as 
distal hypospadias, while the remainder have proximal 
hypospadias with a meatus near or within the scrotum. 
Shiny tissue seen extending from the meatus to the tip 
of the glans, which would have made the urinary 
channel, is referred to as the urethral plate. In most 
cases, the foreskin is also underdeveloped and does 
not wrap completely around the genitalia, leaving the 
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underside of the glans uncovered. Also, a downward 
bending of the genitalia, commonly referred to as 
chordee, may occur." This is found in 10% of distal 
hypospadias" and 50% of proximal hypospadias" at 
the time of surgery. The scrotum may be higher than 
usual to either side of the genitalia, called penoscrotal 
transposition, adding to the abnormal overall 
appearance. Hypospadias is thought to result from 
failure of the urinary channel to completely tubularize 
to the end of the genitalia. Most often, it is the only 
abnormal finding, although in about 10% of cases, 
hypospadias may be part of a syndrome with multiple 
abnormalities." The most common associated defect 
is an undescended testicle, which has been reported in 
around 3% of infants with distal hypospadias and 10% 
of those having proximal hypospadias."” 

Hypospadias is amenable to various tissue 
repairs based only on the dual blood supply of 
genitalia’. The blood supply to the skin of genitalia is 
by the left and right superficial external pudendal 
vessels that arise from the first portion of the femoral 
artery. Entire skin of genitelia along with dartos can be 
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raised based on these vessels. The blood supply to the 
deep structures of the genitalia is from the common 
penile artery, which is a continuation of the internal 
pudendal artery after it gives a perineal branch. This 
dual blood supply of the penis makes it amenable to a 
lot of tissue repairs . 

The main object of therapy is to construct a: 
(a).straight genitalia; (b). meatus as close to the normal 
site as possible and(c). to allow a forwardly directed 
stream 

There are around 200 original methods of 
reconstruction reported today and they continue as 
modifications of modification. Mastering 
hypospadiology requires an in depth study of 
contributions of our predecessors as well as thorough 
knowledge of the methods and maneuvers of current 
experts. Due to the emphasis put on cosmesis and 
better function, hypospadiology will continue to offer 
a challenge, which will innovate new methods as well 
as cause further refinement of old ones. 

The commonest complication of hypospadias 
surgery is fistula formation which usually requires re- 
operation. Several techniques of providing 
vascularized soft tissue cover to the neourethra have 
been described. They include de-epithelialized skin, 
corpus spongiosum,  dartos fascia, and tunica 
vaginalis. Both dartos fascia and de-epithelialised skin 
flap provide robust cover to the urethra and act as a 
barrier between the suture lines. Dartos fascia, 
harvested from the dorsal penile skin, is more 
frequently used. Harvesting dartos fascia may be 
difficult for beginners as it requires precise and skilful 
dissection to raise the dartos flap without damaging 
the intrinsic blood supply to the outer skin. This outer 
skin when transposed ventrally to provide skin cover 
may consequently devitalize leading to skin necrosis. 
Whereas in second choice the de-epithelialised flap 
first described by Durham Smith” in 1973, is raised 
from the preputial wings which is then transposed over 
the neourethra. It leads to a greater tissue adhesion 
over a wide area rather than edge-to-edge healing of 
the earlier counterparts with no suture lines 
superimposing each other. The choice between the two 
depends more on surgeon's choice and experience 
rather than scientific evidence. Durham Smith” 
described a new technique using de-epithelialized 
inner preputial skin flap for water proofing in a two 
staged procedure. It leads to a greater tissue adhesion 
over a wide area rather than edge-to-edge healing of 
the earlier counterparts. It prevents direct super 
imposition of suture lines. Snodgrass®” described 
distal penile hypospadias repair by tubularising the 


urethral plate after it has been incised to make it wide 
(Figure 2a). This had the advantage of using the 
inherent urethral plate instead of other substitutes, 
thus more anatomical. In his repair, he used 
vascularized subcutaneous tissue dissected from the 
dorsal prepuce to cover the new tubularised urethra. In 
our study we have used de-epithelialized flap (Figure 
2b) from the inner prepuce to cover the suture line of 
neo-urethra for waterproofing and making it 
cosmetically acceptable. 


The objective of this research was to study the types 
and varieties of hypospadias and their occurrence in 
our patient population and to study the result and 
complications encountered in the Snodgrass 
urethroplasty using de-epithelialized flap. 


Figure 1: Clinical photograph showing mid penile hypospadias in a 4 years 
old patient. 


MATERIALS AND METHODS: 


This prospective study included 30 cases of 
hypospadias admitted in Maharani Laxmi Bai 
Medical college, Jhansi between January 2014 to June 
2015, who underwent Snodgrass urethroplasty using 
inner preputial de-epithelialized flap and were 
followed up for 3 months. The study was conducted as 
per the Declaration of Helsinki and after approval 
from Ethical committee of M.L.B. Medical College, 
Jhansi. Written informed consent was obtained from 
each participant. The clinical details of the patients 
were recorded according to the Proforma and 
questionnaire form were prepared before the 
commencement of the study. 


To study the effects of water proofing in 
hypospadias repair using Snodgrass urethroplasty 
using de-epithelialised flap, patients with good 
prepucial hood, mild chordee and well formed urethral 
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Figure 2: Operative pictures of a 4 years old patient (3a. tubularisation of incised urethral plate,3b. raised harvested de-epithelialised flap). 


mm as narrowplate were included. (5 mm labelled as 
well formed,4). The patients with urethral plate of 
inadequate width, severe hypospadias requiring more 
complex repair and intersex cases were not included 
in this series. 


Assessments of history of present complaints, 
systemic and surgical examination of all cases was 
made. Snodgrass repair’ was done by incising the 
urethral re based on extensive data set of our detailed 
study. plate and tubularising it over 8 or 10 Fr plain 
nelaton catheter. The length of the skin required to 
cover the ventral skin defect was assessed. The excess 
skin which otherwise would have been discarded, was 
marked for a flap of appropriate size. The marked flap 
was held with stay sutures with silk 3-0 and then it 
was de-epithelialized using no. 15 blade . The island of 
de- epithelialized inner prepucial layer was raised on 
dartos and then sutured over the neourethra with 6-0 
vicryl. Skin cover was done by Byar's method and 
suture line was kept in ventral median plane (to 
simulate penile raphe). The operating time was Lhr-1.5 
hr in 24 patients and 1.5 hr- 2 hr in 6 cases. The patients 
were called for follow-up every week for two weeks, 
every month upto three months after surgery. 


The patient's details were recorded in data 
collection form. Quantitative data were expressed as 
mean+SD(standard deviation) and qualitative 
variables were expressed using percentages. All 
statistical analyses were made with the help of data 
analyses tool of Microsoft Excel 2007. The data 
shown in the tables herein a are based on extensive 
data set of our detailed study. 


RESULTS: 
This study comprised of 30 male patients with 
mean age (range 1-20 years) of 7.13+5.42. The 


commonest age at presentation was in the age group of 
1-4 years (13 cases,43.3%)(Table 1). Preoperatively 
the meatal site was sub coronal in 16 patients (53.3%), 
distal penile in 9 patients (30%), midpenile in 5 
patients (16.7%)(Table 2). Acceptable cosmetic 
results were observed in all cases. The resultant neo- 
meatus was vertically oriented, slit like and glans was 
looking normal which was cosmetically well 
accepted. The penile raphe was in the midline. Meatal 
stenosis was noted as a common complication (Table 
3). The incidence noted was 13.3% (4 out of 30 cases). 
Waterproofing with well vascularized pedicled flap 
prevents from meatal stenosis. Meatal stenosis itself 
increases resistance in urinary flow and predispose to 
fistula formation(3 cases,10%) which is a dreaded 
complication of hypospadias surgery. In 2 cases it was 
associated with urethral cutaneous fistula. In rest one 
case, it was improved by dilatation with feeding tube 8 
Fr. In all the patients with mid penile hypospadia, a 
small coronal fistula was noticed on first follow-up. At 
the time of discharge they did not have a fistula. 
Meatal stenosis was observed with two of them,when 
the fistula was noticed. With regular dilatation of the 
meatus for a period of 2 months, the fistula closed 
spontaneously. In all patients the chordee was released 
completely and the raphe was in the midline. The 
appearance of the glans was normal in all patients. The 
patient with circumcision also had good cosmetic and 
functional results. Four cases had torsion of less than 
30 degrees which did not required correction. 


DISCUSSION: 

Although numerous techniques have become 
available for the correction of hypospadias to improve 
further cosmetic appearance and yield perfection, new 
methods are still described. Numerous water proofing 
methods can be applied to strengthen the neo-urethra 
like dorsal dartos, spongioplasty and tunica vaginalis 
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Table I: Demography of patients (n=30) 


Age (years) No.ofpatients Percentage 
1-4 13 43.33% 
5-8 7 23.33% 
9-12 4 13.33% 
“13-16 3 10% 
17-20 3 10% 


Table 2: Preoperative profile of patients (n=30). 


Position of meatus No.of patients Percentage 
Subcoronal 16 53.33% 
Distal penile 9 30% 
Mid penile 5 16.67% 


Table 3:Complications in patients during follow up (n=30) 


The complications were as follows 


Meatal stenosis 4 (13.3%) 
Fistula requiring closure None 
Fistula healed spontaneously 3(10%) 
Chordee None 
Torsion(<30 degrees) 2 (6.67%) 
Glans dehiscence (partial) 1(3.3%) 


flap but all have some shortcomings. Dorsal dartos 
provides local flap cover but overzealous dissection 
leads to skin necrosis and fistula formation whereas 
spongioplasty provides very less tissue cover. Tunica 
vaginalis flap though gives abundant tissue cover but a 
virgin area of testes has to be denuded and exposed. 
The complication rate in our series were as: 4 cases 
(13.3%) developed meatal stenosis and 3 patients 
(10%) developed fistula which healed spontaneously. 
No case developed skin necrosis and urethral stricture 
. None of the patients had residual chordee, significant 
penile torsion, or glans dehiscence. Excellent 
cosmetic results were observed in all cases. Duckett!” 
reported incidence of site of meatus as; anterior 50%, 
middle 30% and posterior 20%. We had 50% anterior 
(glanular hypospadias excluded), 50% middle 
hypospadias. However this is a very small series of 
selected cases to comment on the percentage of the 
meatal location. On meatal calibration with bougie a 
boule no. 8 bougie could not be passed in 16 patients, 


which was suggestive of meatal stenosis, whereas in 
rest of the cases meatus could be calibrated with no. 10 
bougie a boule. Dividing urethral plate in the midline 
was helpful in increasing the caliber of the meatus, 
which then could admit no. 10 bougie a boule easily. 
The more distal locations, in particular, are often 
associated with stenotic meatus. The occurrence of 
meatal stenosis after Snodgrass repair is due to 
adherence of both raw sides of incised plates during 
healing. Jordon and Schlossberg" explained in detail, 
the healing process of urethral wounds, if the epithelia 
are apposed wound healing occurs by primary 
intention resulting in stenosis. When epithelial 
apposition is prevented by separating both sides of the 
wound, healing occurs by secondary intention and the 
epithelium progress slowly from the edges of the 
wound to cover the raw area. 

Durham Smith” described de-epithelialized 
overlap flap in 1973. He used this technique as a two- 
stage procedure and reported only one fistula in 51 
patients (2%). Other features of his repair included a 
urethral tube of uniform lumen, an orifice on tip of the 
glans and a cosmetic appearance of a normal 
circumcised male. With experience, it became 
apparent that de-epithelialized flap is also helpful in 
the successful closure of urethrocutaneous fistula. In 
this study 3 cases(10%) of fistula developed but all 
were selfresolving. 

Snodgrass' technique!” of tubularized incised 
plate urethroplasty makes a narrow urethral plate wide 
enough for easy tubularization and provides vertically 
oriented and a cosmetically normal neomeatus. The 
key step in the procedure is to divide the urethral plate 
by deep sagital incision in the midline, dividing all 
transverse webs, and exposing the underlying corporal 
bodies. This allows for its subsequent tubularization. 
Initially Snodgrass reported tubularized incised plate 
urethroplasty for distal hypospadias where no fistula 
was reported. Later on, he reported multicentric 
experience of tubularized incised urethroplasty (148 
patients)’ Complications were reported in 10 patients 
(7%), 

Snow et al'”' in 1995 reported first time the use 
of tunica vaginalis to interpose between reconstructed 
urethra and dartos and skin. The fistula rate reported 
was 9%. Similar results has also been reported by 
Shanker et al! and Handoo''. It has a dependable 
blood supply from the cremasteric vessels and its 
pedicle length can safely be increased up to the 
external inguinal ring. Djordjevic ML" et al in 2005 
showed a dorsal well-vascularized dartos flap, 
buttonholed ventrally, to be a good choice for 


[10,11 
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preventing fistula. Redundancy of the flap and its 
excellent vascularization depends on the harvesting 
technique. Gupta Ak, et al'” in 2008 conducted a 
similar procedure on 25 patients and concluded that 
de-epithelialised flap is a better waterproofing 
method. His complication rate was 8%.Two patients 
developed fistula. Excellent cosmetic results were 
noted in all cases. Oswald J, et al!’ reported 30 
patient's comparative series of Mathieu's and 
Snodgrass repair in distal hypospadias. Three patients 
who underwent Mathieu's repair had complication 
(two fistula and one meatal stenosis), compared with 
only one complication in Snodgrass group. We agree 
with Oswald J, the resultant meatus in our patients was 
cosmetically looking normal. We had one patient in 
whom circumcision was already done. We saw 
additional advantage of this procedure that it can be 
done in circumcised patients, as construction of 
neourethra doesn't require any skin flap. At this point 
we would like to emphasize that this is a repair in 
which the urethra is entirely formed by urethral plate. 
One of the causes of urethral fistula after hypospadias 
repair is known to be devascularization of the distal 
urethra. Reduction in the incidence of urethral fistula 
can be achieved by de-epithelized flap as it creates a 
layer between two suture lines and by probably 
increasing vascularity to the neomeatus. 


CONCLUSION: 

Snodgrass urethroplasty is a simple and versatile 
technique which is applicable to all varieties of 
hypospadias. The neourethra is formed entirely by 
urethral plate. It gives an excellent cosmetic 
appearance to the glans with a vertically oriented slit 
like neomeatus. De-epithelialised flap is a simple 
method to provide additional cover to the constructed 
neo-urethra after Snodgrass urethroplasty. It achieves 
the goal of non-crossing suture lines, maximizing 
vascularity and minimizing fistula rate. Our study 
showed that the de-epithelialized flap from a prepuce 
provides an extra waterproofing to the neourethra 
after Snodgrass urethroplasty. De-epithelialised flap 
being a part of dermis holds sutures better. 


LIMITATION OF THE STUDY: 

This study has small sample size and needs 
further large scale study to detect various 
complication rates in patients undergoing Snodgrass 
repair. 
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ABSTRACT 

Hospital acquired infection (HAJ) is an infection that develops in a hospitalized patient that was not present or in 
incubation at the time of admission. Such an infection may become evident during the patient’s stay in the hospital or after 
discharge. Thus, HAIs are a major health problem. Nurses being in direct contact with the patients round the clock, 
performing various nursing procedures and assisting physicians and surgeons in various procedures play an important role 
in preventing and controlling HAI. Hence, there is a need to assess the existing knowledge and practice of nursing staff 
towards infection control measures. This cross sectional study was carried out at a tertiary care hospital of Nagpur, India 
during the March 2013 — May 2013. Total of 125 registered staff nurses were given a standard questionnaire about HAI. 
43.2% of the nurses were able to correctly define HAI. There was 100% awareness about methods of disinfection. Although 
defining HAI and HICC was difficult (43.2%, 16.8%), the awareness of HAI ranged between 75.2% to 99.2%. PEP practices 
were generally well known (95.2% to 100%), but knowledge about measures following blood spills was low (46.4%). 


KEY WORDS: hospital acquired infection (HAI), nursing practice, post exposure prophylaxis (PEP), 


universal precautions, waste disposal, hospital infection control committee (HICC) 


INTRODUCTION: 

Hospital acquired infection (HAJ) is an 
infection that develops in a hospitalized patient that 
was not present or in incubation at the time of 
admission. Such an infection may become evident 
during the patient’s stay in the hospital or sometimes 
after discharge. The incidence of hospital infections is 
2-12% in advanced countries and is presumably 
higher in developed countries "’. Today, hospital 
infections occur in 5% patient’s admitted to the 
hospitals (affecting 1.7 million patients each year) ". 
Thus, HAIs are a major health problem “!. They cause 
serious morbidity, mortality and increased health costs 
throughout the world “'. The World Health 
Organization (WHO) report estimates that 2.5% of 
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HIV and 40% of HBV is a result of occupational 
exposure’. Thus, stringent implementation of 
infection control measures is necessary. 

Detection of risk groups and infection 
sources, knowing the routes of transmission of 
infections and educating patients and the hospital staff 
responsible for their care are important for the 
prevention of HAI “ Nurses being in direct contact 
with the patients round the clock and performing and 
assisting physicians and surgeons in various 
procedures have an important role in preventing and 
controlling HAI “. They play a pivotal role in 
preventing hospital-acquired infections (HAJ), not 
only by ensuring that all aspects of their nursing 
practice is evidence based, but also through nursing 
research and patient education. They are in a unique 
position to affect change to improve patient care 
standards “'. Therefore, a high degree of awareness, 
knowledge and skill in nursing practice is essential to 
prevent HAI. 

Hence, this study aimed to assess the levels of 
knowledge and practice of nurses about infection 
control measures. 
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MATERIALS AND METHODS: 

This cross sectional study was carried out at a 
NKP Salve Institute of Medical Sciences and Research 
Center, Nagpur during March 2013 to May 2013. 
Approval by the institutional ethics committee was 
obtained before the start of the study. 

All registered staff nurses working in medical 
and surgical wards and intensive care units (153) were 
given a standard questionnaire about HAI. Of these, 
125 completed the questionnaire and were included in 
the study. 

A standard questionnaire was developed and 
administered to each registered participating nurse 
and a completed questionnaire was collected back. 
The correct answers to each question were based on 
review of the available literature and guidelines. 

The data was obtained from the returned 
completed questionnaire was entered into Microsoft 
excel and analysis was done. The statistics was done 
by percentage analysis method and results were 
obtained. 


RESULTS: 

All (125) of the nurses believe that a health 
care worker is at risk ofacquiring HAI. Out of them 
88% knew to discard a lab request form if it is soiled 
and 75.2% knew what to do when specimen containers 
are soiled from outside. However, only 16.8% knew 
what HICC stands for (Table 1). It was found that 
96.8% of the nurses could correctly identify the 
infectious materials from the patients and 99.2% knew 
the recommendations for care of patients known to 
harbor blood borne pathogens, whereas only 62.4% 
knew not to recap a needle before disposing by cutting 
(Table 2). All nurses knew about the common skin 
disinfectants and when to use them and 93.6% nurses 
knew about the methods of sterilization of the OT but 
only 53.5% knew when to change the dressing of 
central IV line patients. 

All 125 nurses (a) felt that it is necessary to 
segregate and categorize waste before disposal and all 
knew about the categories of waste disposal; (b) knew 
how to discard syringes and needles; and (c) 97.6% 
knew how to dispose infected material from the 
patients. 

Eighty eight percent of the nurses felt that 
waste disposal is the responsibility of everyone 
working in the hospital, while, 8%, 2.4% and 1.6% 
thought that it was the responsibility of nursing staff, 
the management and the doctors respectively 
(Figure 1). 


There was 100% awareness about hand 
washing However, not all of them felt that it is 
practiced uniformly. Whereas 77.6% nurses felt that 
hand washing was done uniformly, while 22.4% felt 
that not everyone practices it regularly (Figure 2). 

Whereas 90.4% of the nurses consider 
universal precautions to be compulsory and 9.6% 
consider them to be protective. Only 76.8% of the 
nurses think that universal precautions should be 
followed for every patients at all times and 21.6% 
think that they should be followed only for HIV 
patients. But 1.6% followed universal precautions 
only in the operation theatre, as shown in (Figure 3). 

Only 67.2% of the nurses consider all patients 
to be able to cause infections and 75.2% consider all 
blood and body fluids to be infectious and all (100%) 
consider all unsterilized needles and sharps to be 
contaminated (Figure 4). 


DISCUSSION : 

In this study, 43.2% nurses gave correct 
definition of HAI. All nurses (100%) felt that a health 
care worker (HCW) is at the risk of acquiring HAI. 
These findings were similar to the study of Samaila ef 
al where 57.5% gave correct definition of HAI and 
72% were of the opinion that improper aseptic 
technique and contamination of health care worker is 
one of the common risk factor for HAI "’ This was 
different from a study conducted in Turkey where only 
54.2% of the hospital cleaning staff thought that they 
were vulnerable to HAI“. This was probably because 
in that study, the knowledge of cleaning staff is taken 
into consideration, where as knowledge of nurses was 
assessed in our study. However, it was surprising that 
only 16.8% knew what HICC stands for. In a study 
done by Adriana et al, 88% of the professionals had 
knowledge of the meaning of the acronym HICC ™. 
This is because, in the latter study, all health 
professionals were included, whereas, only nurses 
participated in our study. This also shows that even 
though the nurses were aware of the risk of HAI, they 
were not aware about the committees for its 
prevention. In a study done by Hamed e¢ a/ only 22% 
of nurses had good knowledge about HAI”! 

It was reassuring that 100%, 96% and 95.2% 
nurses knew the correct post exposure prophylaxis for 
needle stick injury, mucosal exposure and non intact 
skin exposure respectively. While, study done in 
Germany showed that only 38.8% staff reported to 
proper authorities after needle stick injury" 

In this study, 62.4% nurses felt that needles 
should not be recapped before disposal. This was 
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Table 1: Knowledge ofnurses about hospital acquired infections. 


Question correct response (%) 

What is HAI 43.2 
What are the common organisms causing HAI 62.4 
Which are the common type of HAI 76 

Which patients are more prone to HAI 78.4 
What is outbreak of an infection 76.8 
What to do when specimen containers are soiled from outside D2 
What to do when lab request forms are soiled 88 

What are the measures to avoid HAI 99.2 
What is HICC 16.8 


Table 2 : Responses for practices related to prevention of infections. 


Question 
Measures following a blood spill 
Precautions while suctioning 


How to collect urine sample from catheterized 


patients 
PEP for needle stick injury 
PEP for mucosal exposure 


PEP for non intact skin 
exposure 


Name the potentially infectious material from 


patients 


correct response (%) 


46.4 
82.4 


S10 


100 
96 


93.2 


96.8 


What are the recommendations for care of 
patients known to harbor blood borne pathogens 


Who is responsibile for wste disposal 


241.6 


everyone 
nursing staff 
| management 


™@ doctors 


Figure 1: TNA: Responsibility for waste disposal. 


similar to the study done by Yamini et a/, where 75.8% 
were aware that needles are not to be recapped "” and 


99.2 


another study in Turkey where 73% of the HCW did 
not recap the needles after use, 

It was observed that 93.6% nurses knew the 
methods of sterilization of the OT. However, only 
53.6% knew when to change the dressing of central IV 
line patients. This discrepancy in the practice could be 
due to the fact that not all the nurses were stationed at 
the wards and other service facilities where such 
patients were present. 

All the nurses knew about the importance of 
hand washing and how it would help to prevent the 
spread of infection although 22.4% stated that hand 
washing is not done uniformly. Similarly, in a study 
done in Turkey, 80.8% stated that they obeyed hand 
washing rules “'. Another study done by Saidani e¢ al in 
France showed that 80% of the HCW were practicing 
hand washing rules '"!. Compliance with hand washing 
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Table 3: Cent percent correctly responded questions. 


Health care worker is at risk of acquiring HAI 


It is necessary to categorize and segregate waste before disposal 


Hand washing is necessary and would prevent spread of infection 
Name the common skin disinfectants and where they are used 


Awareness about universal precautions 


was moderate in a study done by Pittet et al "”. 
However, a study by Yamini ef a/ and another study in 
Baltimore showed that the nurses’ knowledge was 
higher, but their practice was poor with regards to hand 
washing "’. This difference could be due to the fact that 
ours was only a questionnaire based study and the 
actual practice was not documented. Our findings also 
differ from study done by Hamed et a/ where highest 
levels of knowledge was about hand hygiene (74.5%) 
and precautions to avoid needle stick injuries(70%) ” 
All (125) the nurses were aware about the universal 
precautions. This finding was similar to a study done 
by Gershon et al, where the compliance to universal 
precautions was maximum among nurses when 
compared to other HCWs '"". It was seen that 90.4% 
nurses felt that universal precautions should be 
compulsory and 9.6% felt that they were protective. 
Compared to this, in a study by Suchitra et al, 60% felt 
that universal precautions are compulsory and 72% felt 
that they were protective '"'. This difference could be 
because only a single answer was selected to this 
question in our study. 

In this study, 76.8% felt that universal 
precautions should be followed for all patients at all 
times. This was similar to findings ina study by Aarti et 
al, where 76% felt so. 


Is hand washing done uniformly? 


Figure 2: TNA: Hand washing. 


Universal precautions should be followed: 


® for all pts at all times 
B onlyfor HIV pts 
S onlyin the OT 


Figure 3: TNA: Universality ofuniversal precautions. 


all unsterilized needles 
and sharps 


all the patients 


all blood and body 
fluids 


Figure 4: TNA: Sources of HAI. 


CONCLUSION: 

The study concludes that nurses in our study 
were aware of the universal precautions, hand 
hygiene, waste disposal and disinfection. However, 
their knowledge about the subject of hospital acquired 
infections was found to be poor. 


IMPLICATIONS OF STUDY: 

We can use this assessment for the betterment 
of knowledge and practice related to HAIs. We can 
undertake capacity building activities of nurses after 
understanding their training needs. 
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LIMITATION OF STUDY: 


Assessment and evaluation of observed 


practices for prevention of HAIs was not included 
of in the scope of this study. 
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ABSTRACT 


Liver abscess is not an uncommon disease entity. Early diagnosis and prompt interventions improve the survival 
and outcome of the disease. The objectives of present study were to see the common types of liver abscesses prevalent in the 
area, to study the socio-demographic and clinical correlates and to compare among the major types of liver abscesses. This 
hospital based cross sectional study was conducted among patients presenting with signs and symptoms of Liver Abscess 
attending outdoor of the institution.Confirmation of diagnosis was made by abdominal Ultrasonography (USG) and 
examination of aspirates. Socio-demographic and clinical information were collected in a pre-designed and pre-tested 


schedule. 


KEY WORDS: alkaline phosphatase, amoebic liver abscess, liver enzymes, pyogenic liver abscess, , 


INTRODUCTION: 

Liver abscess has been an important clinical 
problem which requires prompt diagnosis and early 
interventions. Two types of liver abscess are common- 
Amoebic (ALA) and Pyogenic liver abscess (PLA). 
Worldwide about 40-50 million people are infected 
with amoebic abscesses with majority in developing 
countries" !. Hepatic involvement is a frequent extra- 
intestinal complication which is encountered in 3 to 
9% of the cases of amoebiasis'”. The prevalence of 
infection of amoebic abscess is higher than 5-10%" 
and has been reported as high as to be 55% in some 
areas’. India has 2nd highest incidence of liver 
abscess in the world’. PLA and ALA have many 
features in common and diagnosis is often delayed due 
to vague clinical symptoms resulting in adverse 
outcomes". Liver abscesses, both amoebic and 
pyogenic, continue to be an important cause of 
morbidity and mortality in tropical countries. 
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However, recent advances in inter ventional radiology, 
intensive care, progress in antibiotic therapy, and 
liberal use of sonography and computerized 
tomography scanning of the abdomen have led to early 
diagnosis and treatment of patients with liver abscess, 
thus improving the patient outcome”. PLA is still a 
serious illness and diagnostic challenge'’. So 
identification ofrisk factors and early diagnosis are the 
key issues for effective interventions. Information on 
LA is very limited from this part of the country. 
Keeping all these views in mind; the present study was 
conducted with the following objectives: To see the 
types of liver abscess prevalent in the area; To study 
the different socio-demographic and clinical 
correlates; To compare between the major types of 
liver abscesses. 


MATERIALS & METHODS: 

This cross sectional study is conducted in 
Chirayu Medical College, Bhopal & Asian Globus 
Hospital, Bhopal, during 2016-17. Patients presenting 
with signs and symptoms of Liver Abscess (LA) in 
outdoor were included in the study. After suggestive 
history and examination, diagnosis was confirmed by 
abdominal Ultra sonography and examination of the 
aspirates. Pyogenic liver abscess were diagnosed 
based on positive bacterial cultures of the aspirates 


People’s Journal of Scientific Research 


July 2017; Volume 10, Issue 2 


64 


Original Research Article 


Sriwastaw, et al.: Liver Abscess: A Radiological cum Epidemiological Study 


aspirates and response to sensitive antibiotic therapy. 
ALAs were diagnosed by the nature of the pus 
(Anchovy Sauce), negative culture and response to 
standard anti-amoebic therapy. CT scan was not 
required for diagnosis of any of the cases. Stool 
microscopy or serologic test was not done. Stool 
microscopy is not helpful for diagnosis as most 
patients with an amoebic liver abscess do not have 
coexistent amoebic colitis. The drawback of serologic 
tests that detect antibodies against total amoebic 
antigens is that individuals in areas of endemicity can 
remain positive for years after infection’. Informed 
consent was taken from each patient prior to inclusion 
in the study. LA cases with coexistent malignancies 
were excluded. Considering the fact that primary 
tuberculosis of liver is rare and difficult to diagnose, in 
the present study, no attempt was made to isolate 
tubercular bacilli. However, chest X-ray was done in 
all patients. Information on socioeconomic 
demographic profile, personal habits was taken in a 
pre-designed and pre-tested schedule. For the study 
purpose, alcoholics were divided into regular and 
occasional drinkers. Persons consuming alcohol more 
than or equal to 3 times per week were considered as 
regular alcoholic. However, the amount and type of 
alcohol consumed could not be considered. Although 
source of water consumption is an important variable, 
considering the fact that people used to drink water 
from different sources, this variable was not 
considered. Modified Kuppuswamy scale was used to 
assess the socioeconomic status. Random blood sugar 
(RBS) estimation was done on all patients at the first 
visit. Patients with RBS > 200 mg/dl were further 
subjected to fasting and post-prandial blood sugar 
estimation. Interpretation of all biochemical analysis 
was according to the reference range of laboratory. 
However, known or diagnosed diabetic cases were 
also considered as diabetic irrespective of their RBS 
Status. 


RESULTS: 

The present hospital based study included all 
the cases attended outdoor of the institution during the 
study period. The patients with suggestive signs and 
symptoms were subjected to Ultrasonography (USG) 
of abdomen, examination of aspirates and X-ray of 
Chest. Laboratory investigations like Total Leucocyte 
Count (TLC), liver enzymes (SGOT, SGPT, and 
Serum Alkaline Phosphatase), random blood sugar 
were done in all cases. Out of the total of 47 Liver 
Abscess (LA) cases 37(78.7%) were amoebic and 


10(21.3%) were Pyogenic. 

The distribution of liver abscess cases 
according to the socio-demographic variables. 
Majority (40.43%) of the cases of both Amoebic Liver 
Abscess (ALA) and Pyogenic Liver Abscess (PLA) 
were in the 41-50 years age group.The proportion of 
LA cases contributed by very young age (20years or 
less) and elderly (60) were found to be the same 
(6.38%) in both the groups. Occurrence of ALA was 
high (66.67%) in both the groups. The relationship 
was not found to be statistically significant. In gender- 
wise distribution, male predominates in both ALA and 
PLA. .No significant association was found between 
genderand type of liver abscess. In assessing SES 
status, no case was found in Class I and Class II of 
Modified Kuppuswamy SES scale. Majority 
(68.09%) of LA cases were from low SES groupand 
ALA was predominant (87.5%) in this group. 
However, ALA and PLA cases were found to be 
inequal frequency (50%) among the cases belonged to 
Class HI SES. Relationship between SES status and 
type of liver abscess was not found to be significant 
(p=0.08) (Table 1). 

The distribution of liver abscess cases 
according to certain variables like diabetes and use of 
alcohol. Diabetes was found to be significantly 
associated with type of liver abscess (p=0.049). 
Majority (70%) of LA cases were found to have 
diabetes,. Out of them, 88% had ALA. Non-diabetic 
comprised of 30% of LA cases, where ALA were 57% 
and rest were PLA In relation to use of alcohol, 
23.40% were found to be never user. Among them, 
54.55% were ALA cases and rest PLA. Among the 
regular user, majority (87.5%) had ALA. No statistical 
association was found between use of alcohol and type 
of liver abscess (Table 2). 

The various laboratory findings in bothALA 
and PLA cases.TLC was in normal range in almost 
60% of cases. TLC was raised in 40% of cases. In 
majority (90%) PLA cases, TLC were raised. In 
patients who had normal TLC, majority had ALA. The 
difference was significant (p=0.0003). SGOT and 
SGPT were found to normal in majority of LA cases i. 
e. 78% and 89% respectively. Out of the total cases, 
where SGOT and SGPT were found to be raised, ALA 
and PLAfrequency was 70% and 80% respectively. 
While analyzing the liver enzymes status, serum 
Alkaline Phosphatase was found to have significant 
relationship with type of liver abscess (p=0.0001) 
(Table 3). 

The Ultrasonography findings regarding 
number of abscess and lobe involvement. These two 
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Table 1: Distribution of liver abscess cases according to the Socio-demographic correlates. 


Liver Abscess 
Age ALA PLA 
Total(%) % x2 p-value 
No.(%) % No(%) % 
<20 2(66.67) 5.4 1(33.33) 10 3(100) 6.38 
21-30 6(75) 16.22 2(25) 20 8(100) 17.02 


31-40 §(83.33) 13.51 1(16.67) 10  6(100) —‘12.77 
41-50 —-15(78.95) 40.54 4(21.05) 40  19(100) 40.43 
51-60 7(87.50) 18.92. 1(12.50) 10  8(100) 17.02 


1.032 0.96 


>60 2(66.67) 5.4 1(33.33) 10 3(100) 6.38 
Total 37 100 10 100 47 100 
Gender. 


Male 31(81.58) 83.78 7(18.42) 70 38(100) 80.85 
Female 6(66.67) 16.22 3(33.33) 30 9(100) 19.15 


0.2809 0.5961 


TOTAL 37 100 10 100 47 100 
. 
ll 2(50) 54 2(50) 20 4(100) 8.51 
IV 7(63.64) 18.99 4(36.36) 40 11(100) 23.4 4.937 0.08 
V 28(87.50) 75.67 4(12.50) 40  32(100) 68.09 
TOTAL 37 100 ~=—:10 100 47 100 


Table 2: Distribution of liver abscess cases according to certain variables. 


Liver Abscess 
Diabetes ALA PLA Total 
No.(%)  % No.(%) % (%) % x2 p-value 
No 8(57.14) 21.62 6(42.86) 60 14(100) 29.79 
3.86 0.049 
Yes 29(87.88) 78.38 4(12.12) 40 33(100) 70.21 
TOTAL 37 100 10 100 47 100 
Alcohol consumption 
No 6(54.55) 16.22 5(45.45) 50 11(100) 23.4 
Regular 21(87.50) 56.76 3(12.50) 30 24(100) 51.06 5.095 0.0783 
Occasional 10(83.33) 27.03 2(16.67) 20 12(100) 25.54 
TOTAL 37 100 10 100 47 100 


findings were found to be significantly associated with —_ Solitary abscess, majority (86.05%) were amoebic. No 
type of liver abscess. Out of the 43% of cases with multiple abscesses were seen in ALA cases. Right lobe 
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Table 3: Laboratory findings of liver abscess cases. 


Laborat 
i Si Liver Abscess 
findings 
ALA PLA 
TLC No. (%) %  No(%) 
4000-11000 27(96.43) 72.97  1(3.57) 
>11000 10(52.63) 27.03 9(47.37) 
TOTAL 37 100 10 
SGOT 
Normal 30(81.08) 81.08 7(18.92) 
Raised 7(70) 18.92  3(30) 
TOTAL 37 100 10 
SGPT 
Normal 33(78.57) 89.19  9(21.43) 
Raised 4(80) 10.81 1(20) 
TOTAL 37 100 10 
Alkaline Phosphatase 
Normal 34(91.89) 91.89 3(8.11) 
Raised 3(30) 8.11 7(70) 
TOTAL 37 100 10 
Table 4 : USG Findings of Liver abscess cases. 
USG Findings Liver Abscess 
ALA PLA 
No. of Abscess 
No.(%) % No. (%) 
Single 37(86.05) 100 6(13.95) 
More than one 0(0) 0 4(100) 
TOTAL 37 100 10 
Lobe involved 
Right 35(87.50) 94.59 5(12.50) 
Left 2(66.67) 5.41 — 1(33.33) 
Both 0(0) 0 4(100) 
TOTAL 37 100 10 


was involved in majority of the cases, which was more 
conspicuous in ALA. Both lobes were involved 
exclusively in PLA (Table 4). 


DISCUSSION: 

The present study was conducted among the 
patients attending outdoor with signs and symptoms of 
liver abscess. During the study period, 47 cases liver 
abscess cases were amoebic origin and 10 (21.3%) 
were of Pyogenic origin. In a study done by Singh and 
his coworkers, ALA were encountered more 
frequently (58%) compared to Pyogenic (23%). 


Total(%) % x2 p-value 
% 
mia coas Meg 12.963 0.0003 
90 19(100) 40.43 
100 47 100 
70 37(100) 78.72 

0.1051 0.7457 

30 =10(100) 21.28 
100 47 100 
90 42(100) 89.36 0.0054 0.9412 
10 5(100) 10.64 ~ . 
100 47 100 
30 37(100) 78.72 14.498 0.0001 
70 10(100) 21.28 ; , 
100 47 100 
% Total(%) % x2 p-value 
60 43(100) 91.49 11.447 0.0007 
40 4(100) 8.51 
100 47 100 
50 40(100) 85.11 16.9 0.0002 
10 3(100) 6.38 
40 4(100) 8.51 
100 47 100 


Similar finding of high prevalence of ALA in India 
was revealed by various authors "*'" '”, However in 
contrast to our finding, a very low percentage of ALA 
was reported in few other studies done in other parts of 
the globe'*'", This difference could be attributed to the 
fact that ALA is associated with hygienic practices of 
the people, which is largely low in developing 
countries with low living standard. Highest prevalence 
(40%) of liver abscess was observed in 5" decade (41- 
50 years) of life with equal frequency in both ALA and 
PLA (Table 1) found. Out of the 47 patients, 37 (78.7 
%) were reported higher occurrence of ALA between 
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31-40 years ""'*'*'”, Higher prevalence of ALA in the 
young age ina country like India could be due to high 
use of alcohol by this young group" 

Another explanation could be that people of 
this age keep out door for longer time, exposing 
themselves for amoebiasis through contaminated 
food and water. Bhatta and his co-workers reported a 
peak incidence of ALA between 14-30 years and 
PLA in the fourth decade. On the contrary, Alvarez 
JA and his co worker reported higher incidence 
(58%) of PLA cases in persons more than 60 years!” 
A striking male preponderance was found in both 
ALA and PLA in the present study. However, no 
statistically significant association was found 
between gender and type of liver abscess. This male 
preponderance (1.3:1 to 13.3:1) in ALL was reported 
by many authors from time to time "*'"'*"”' PLL also 
shows male dominance over female'””'’ However in 
a study done in Kashmir, majority (60%) of the 
Pyogenic liver abscess cases were found to be 
females. Out of the total 47 LA cases, more than two 
third belonged to low socio-economic class. This 
was more so in case of ALA. However, no significant 
relationship was obtained between SES and ALA or 
PLA. High prevalence of ALA in low socioeconomic 
group was reported in many studies done in India'"*""’ 
In India, due to poor sanitary condition and a lower 
socioeconomic status, amoebiasis is endemic and 
amoebic liver abscess accounts for 3-9% of all cases 
of amoebiasis .All the studies have been found to be 
unanimous in respect to pain abdomen, particularly 
right upper quadrant as the commonest presenting 
feature of liver abscess''*'"'*'*"” Fever was found to 
be presenting symptom in 54% of ALA cases in the 
present study (Table 1). However all the PLA cases 
(100%) presented with fever. Fever has been 
described by most of our previous studies"*'''*'*'7 
Jaundice and diarrhoea in LA cases were found to be 
inconspicuous as clinical features in the present 
study, which is consistent with other studies(’'7'"""), 
Hepatomegaly, which is observed in our study 
around 40% is in conformity with other studies'*'” 
Abdominal tenderness and hepatomegaly were 
found as the most helpful signs in suggesting a 
Pyogenic liver abscess in another study" In Indian 
situation, ALA should be suspected in persons 
presenting with prolonged fever and pain abdomen 
to the emergency department and hepatomegaly as 
the presenting feature is not always present’ 

Leucocytosis was observed in 68% of cases 
of PLA in a study done by Malik and his co- 
workers". The finding of significant association of 


alkaline phosphatase and type of liver abscess 
(p=0.0001) was in conformity with various studies. 
Alkaline phosphatase was found to be elevated in 
almost 70% of cases where none of the liver function 
tests were diagnostic" In PLA also, serum Alkaline 
Phosphatase was found to be elevated''*’”So, this 
enzyme can be taken as consistent indicator for ALA 
and PLA. Regarding USG changes, Solitary abscess 
was seen in all ALA cases and 60% PLA cases in the 
present study no of abscesses and lobe involvement 
was found to be significantly associated with type of 
liver abscess. The present finding of high occurrence 
of solitary abscess and predominant involvement of 
right lobe was in conformity with other studies 
rete B coli and Klebsiella has been reported by 
many authors to be the predominant organism “'"'"*" 
this is inconsistent with our finding. 


CONCLUSION: 

Liver abscess is a condition where the disease 
can be diagnosed and pathology can be determined 
easily. A patient with right upper abdominal pain and 
associated fever should raise its suspicion and an USG 
may be more than enough to confirm it. In endemic 
areas, it may be technically considered as amoebic in 
origin until otherwise proved. 
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ABSTRACT 

Tamoxifen (TMX) is universally used drug for treatment of breast cancer. However, it has shown risk for 
development of colorectal malignancies. Hence, the present study focused on study of the effect of TMX and Solid lipid 
nanoparticles (SLN) loaded with TMX on Human colorectal cancer cell line (HT 29). 

SLN were prepared using cholesterol and span 80 as drug delivery system for TMX using solvent injection method. 
They were characterized for their particle size, entrapment efficiency, shape, drug release studies and stability followed by 
in vitro cytotoxicity studies using HT 29 cancer cell lines. The SLN-TMX were round in shape and highly stable at 4°C. 
Herein, the SLN showed sustained release of TMX under physiological and endosomal milieu. A significant inhibition in 
growth of HT 29 was noticed when treated with TMX and SLN-TMX with IC,, of 87.587.5 ug and 52.5ug respectively under 
in vitro conditions. SLN-TMxX is observed as highly stable and promising delivery system for sustained release of TMX to 


cancer cells HT 29 and may be suitable for use in clinical settings. 


KEY WORDS: cancer cells, colorectal cancer, solid lipid nanoparticles (SLN), tamoxifen (TMX) 


INTRODUCTION: 

Colorectal cancer is the third most frequently 
diagnosed cancer and is one of the leading causes of 
cancer death. In recent years, cancer incidence rate has 
declined due to periodic screening, radiotherapy, 
chemotherapy, surgery and use of targeted anticancer 
drug delivery. Tamoxifen, a selective estrogen 
receptor modulator (SERM), is widely used regime in 
hormonal therapy of ER-positive cancer cases and 
certain skin specific disorders". Although Tamoxifen 
is highly effective but its administration may cause 
short term and long term side effects including 
endometrial and uterine cancers'”. 

SLN offer great possibility for site-specific 
cancer drug delivery via drug targeting. These nano- 
carriers retain drug efficiently and deliver it directly to 
tumor cells thus lowering the side effects caused by 
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drugs’. Nano-carriers retain drug efficiently and 
deliver it directly to tumor cells thus lowering the side 
effects caused by drugs". The ability of the engineered 
nanoparticles to interact with cells and tissues at a 
molecular level provides them with a distinct 
advantage over other polymeric or macromolecular 
substances’. Thus, the present study aimed to develop 
a vesicular delivery system for tamoxifen citrate to 
delivered drug at a lower concentration over a 
prolonged period of time and thereby reducing the 
potential dose related side effects. 


MATERIALS & METHODS: 

Tamoxifen citrate (TMX) and Span 80 were 
procured from Sigma Aldrich Chemical Co. (St Louis, 
MO, USA), cholesterol and all the other reagent grade 
chemicals were procured from Himedia, India. 


Preparation of solid lipid nanoparticle (SLN) 
Solid lipid nanoparticles of testosterone were 
prepared by solvent injection method given by 
Goymann and Schubert", with slight modification. 
Glyceryl monostearate was melted and then TMX, 
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propylene glycol and chloroform were mixed and 
dissolved with slight heating. Separately, Brij 35 
solution in an aqueous phase was prepared at the same 
temperature. Then, organic phase was quickly injected 
into aqueous phase at the same temperature with 
constant stirring using magnetic stirrer. Thereafter, 
chloroform was evaporated with continuous stirring. 
SLN were formed and subjected to centrifugation at 
9000 rpm for 50 min. This semisolid dispersion of 
SLN-TMX was kept in nitrogen flushed vials for 
further use. 


Particle size and percentage entrapment efficiency 
measurement: The size and size distribution of SLN 
was measured by dynamic light scattering technique 
(DLS) using a computerized Malvern instrument 
(Zetasizer 500962, DTS Ver. 4.10, U.K.). 
Appropriately diluted SLN suspension was filled in 
the zeta sizer cell and size was measured. 

The amount of unentrapped drug in the 
external aqueous solution was recovered after 
centrifugation at 150,000g for 90 min, (HEMLA 
laboratory, Germany) at 25°C assayed in triplicate at 
530nm by UV spectroscopy (Shimadzu UV1601, 
Kyoto, Japan UV1601, Kyoto, Japan UV1601, Kyoto, 
Japan). The entrapment efficiency was expressed as 
the percentage of TMX entrapped with respect to the 
theoretical value by (Te—Tun/T1) x 100% (where Te is 
the total drug added in the formulation, and Tun is the 
unentrapped drug measured in the supernatant)". The 
study was carried out ina set of six replica. 


Transmission electron microscopy: The SLN shape 
was viewed using Transmission Electron Microscope 
(TEM) (Morgagni 268, FEI Electron Microscope, 
Netherland). Firstly, copper grid was kept with the 
suspension of TMX-SLN for one min, followed by 
negative staining with aqueous solution of 
phosphotungstic acid for 30 s. After drying the grid on 
Whatman filter paper. It was observed under 
microscope at 4.4K X magnification. 


In vitro drug release studies at physiological and 
endosomal milieu: The in vitro drug release from the 
formulations was studied using dialysis tube (MW cut- 
off point 3,500 Da) method’. The SLN formulation 
was centrifuged at 2,000 rpm, using a Sephadex G-50 
mini-column to remove unentrapped TMX from SLN. 
Formulation (1 ml) free from any unentrapped drug 
was taken into a dialysis tube, suspended in a beaker 
containing 20 ml of PBS (pH 7.4 at 37 +0.5 °C or pH 4 
at 37 + 1 °C) and was continuously stirred through a 


magnetic stirrer. Samples were withdrawn (0.5 ml) 
periodically at time interval of 15 min, 30 min, 1 h, 2h, 
6h, 8h, 12h, 24h and 48 h, thereafter replenished with 
the same volume of fresh PBS (pH 7.4 or 4) and 
amount of the drug was quantified (n = 3) using UV 
spectrophotometer at a wavelength of 274 nm. The 
study was carried out ina set of six replica. 

Storage stability studies: Stability studies were 
conducted according to the ICH guidelines by storing 
formulations at 4+3°C and 25+2°C for 6 mo in 
nitrogen flushed sealed ampoules. The samples were 
withdrawn at 0, 30, 60, 90, 120, 150 and 180 days in 
20% (vol/vol) methanol. The study was carried out ina 
set of six replica. The drug content was determined in 
the withdrawn samples using UV spectrophotometer 
(Picodrop spectrophotometer). 


In vitro studies: Human colorectal cancer cell line 
(HT 29), procured from National Centre of Cell 
Science, Pune (India), were cultured in complete 
growth medium DMEM containing 5% (v/v) fetal 
bovine serum and 100 ul/ml Streptomycin. The cell 
line was maintained at 37°C in a humidified 
atmosphere of 95% air and 5% CO,. Subculture was 
developed with cells from sub-confluent cultures 
treated with TPEG (0.25% Trypsin, 0.02 g EDTA and 
0.05 g glucose in PBS). 


Cell line growth and sub culturing: Colorectal 
cancer cell line HT 29, (5 X 10°) were seeded evenly 
into 96-well flat-bottomed tissue culture plate 
supplemented with 10% heat inactivated FBS (Sigma, 
USA) and 1% Penicillin-Streptomycin (Sigma, USA) 
at 37.5°C with in a humidified incubator in an 
atmosphere of 95% air and 5% CO,. These cells were 
sub-cultured every 48 h and harvested from 
subconfluent cultures (60-70%) using 0.05% trypsin- 
EDTA. 


Cell viability study: Trypan blue assay was 
performed under aseptic conditions, equal volume of 
trypan blue dye and cell suspension (10’ cells/ml) 
were mixed and incubated for 1 min in CO, 
incubator’. The study was carried out in a set of six 
replica. Approximately, 10 pl of this cell-dye 
suspension was loaded in Neubauer chamber and 
observed under low (100X) and high (400X) power of 
an inverted microscope. Number of viable (bright 
cells) and non-viable cells (stained blue) were 
counted. Concentration and percentage of viable cells 
was calculated as follows: 
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(a) Viable Cell Count: 


Number of live cells counted 


= ___ “Xdilution factor X 10° 
Number of large corner squares counted 


(b) Non-viable cell count: 
Number of dead cells counted 


—— X dilution factor X 10° 
Number of large large corner squares counted 


Determination of Inhibitory Concentration (Ic50): 
The viability of HT 29 cancer cell lines in presence of 
TMX and TMX-loaded SLN was assessed by SRB 
assay. The HT 29 cell density 105cells/ml was seeded 
into a 96-well plate and incubated for 24 hours under 
pre stated conditions. The cells were treated with TMX 
and TMX-loaded SLN at concentrations ranging from 
20 to 120 ug for 24, 48 and 72 hour. The control wells 
received PBS as the vehicle. Experiment was carried 
out in set of six wells per treatment condition. The 
quantification assessment for cell viability and IC50 
versus free TMX and TMX-loaded SLN 
concentrations was exercised. 


RESULTS: 

Treatment of cancers using drugs is one of the 
most widely used therapeutic procedures. However, 
lesser bioavailability of the drug has been a clinical 
challenge. In addition, the prolonged use of these 
drugs pose serious and long lasting side effects on 
health and immune system of patient. Drugs with high 
specificity are required to be developed that 
selectively kills the cancerous cell. TMX, being one of 
the most accepted and widely used drug for treatment 
of cancer especially breast cancer alongwith its 
effectiveness in treating metastatic cancer, where it 
blocks estrogen's effect in effected tissues'”. 

SLN containing TMX and without TMX were 
of particle size of 183 + 4 nm and 140 + 3 nm, 
respectively with TMX entrapment efficiency of 57 + 
3.3 %. The morphological details of SLN containing 
TMX studied using TEM shown round shape of 
particles (Figure 1). 

Percentage release of TMX at physiological 
milieu was fast in case of pure TMX and almost 
complete drug release occurred in 12 h, while the 
release of TMX from SLN had prolonged to 48 h 
(Figure 2). The amount of drug entrapped in SLN vs 
TMX concentration is described in Table 1. 

Storage of formulation at 25+2°C have shown 
very less loss in stability of SLN-TMX (Figure 3) and 
no loss in stability occurred with SLN-TMX on 
storage at 443°C upto 180 d. Our study revealed that 


Figure 1: TEM photograph of TMX entrapped SLN at 400X 
magnification. 


seems SLN-TMX 
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Figure 2: Release of TMX from dialysis membrane at physological milieu 
under in vitro conditions. 


the SLN prepared from higher percentage of 
cholesterol were highly stable’. Most of the 
formulations containing cholesterol as additive have 
been reported to be highly stable since it stabilizes 
twin layers thereby preventing loss of drugs'"”. It also 
hinders gel to lipid phase transition that further 


improves its effectively", 


Table 1: Proportion of TMX entrapped in SLN at varying 
concentrations. 


Concentration Blank TMX 
M _ SLN entrapped SLN 
20 81.22 99.24 69.56 
40 77.33 99.24 57.23 
60 62.35 99.24 47.11 
80 53.02 99.24 34.53 
100 44.71 99.24 22.92 
120 42.31 99.24 21.15 
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Storage of formulation at 25+2°C have shown very 
less loss in stability of SLN-TMX (Figure 3) and no 
loss in stability occurred with SLN-TMX on storage at 
4+3°C upto 180 d. Our study revealed that the SLN 
prepared from higher percentage of cholesterol were 
highly stable”! Most of the formulations containing 
cholesterol as additive have been reported to be highly 
stable since it stabilizes twin layers thereby preventing 
loss of drugs'”’. It also hinders gel to lipid phase 


transition that further improves its effectively"'"”. 


DISCUSSION: 

The delivery of drugs at a controlled rate, 
targeting the affected area has gained much attention 
in past few decades. Solid Lipid Nanoparticles are 
bilayer delivery system formed by self-association”. 
The prepared SLN-TMX formulation was found to be 
highly stable at 4°C making it suitable, stable drug 
delivery system for clinical usage. These nano-drug 
delivery systems have been reported to possess long 
shelf life with greater stability enabling targeted 
delivery of drug in a controlled manner’, SLN 
carriers, well known for their potential in topical drug 
delivery, have been chosen to help transport tamoxifen 
molecules in the skin layers'’'. Among ongoing 
scientific researches, new carriers of anticancer drugs 
developed till date include: liposomes, polymeric 
microspheres, SLN etc'*"”, 

The effect of TMX and SLN-TMX on cell 
viability of HT 29, quantified using Trypan blue assay 
under in vitro conditions is mentioned in Figure 4. 
Inhibitory Concentration (IC50) for the pure TMX 
was found to be 87.5ug and 52.5ug with the SLN- 
TMX. The effectivity of SLN-TMX over TMX was 
further confirmed by the SRB assay. The IC50 value of 


60 Stability of SLN-TMX at 25°C 
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Figure 3: Stability of SLN-TMX on storage at 25°C. 
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Figure 4: Cell viability studies of SLN-TMX and TMX. 


TMX and SLN-TMX were observed as 100 pg. and 
65.3 wg respectively. Shaker et al!” prepared 
nanoparticles of Tamoxifen citrate, for localized 
cancer therapy by film hydration technique and 
reported that cellular uptake of optimized SLN 
formulation was 2.8-fold of tamoxifen and exerted 
significantly greater cytotoxic activity on breast 
cancer cell line (MCF-7). 


CONCLUSION: 

The present study revealed both TMX and 
SLN-TMX inhibited growth of human colorectal 
cancer cell lines HT 29 under in vitro conditions. The 
SLN offered greater advantage over other drug 
delivery systems due to their high biocompatibility 
along with ease in preparation. The SLN- TMX is 
highly stable formulation for sustained release of 
TMX to cancer cells. This delivery system may also be 
conscientious for targeting other adenocarcinomas 
offering wide dimensions to its applicable potential for 
clinical applications. 
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ABSTRACT 

Mycetoma is endemic in many developing countries. We report here a case of actinomycetoma in a 70 year old 
male, farmer by occupation, who presented with multiple discharging sinuses and swellings over the right foot which was 
instigated by thorn prick 8 years back. Actinomadurae was demonstrated and identified by microbiological studies from the 
granules obtained from the sinuses. Mycetoma has been called “the most misdiagnosed disease” as it requires a high index 
of suspicion.It remains a diagnostic challenge. This case is reported to emphasize the importance of awareness among the 
clinicians and clinical microbiologists that will help in the early diagnosis of the disease and initiation of early and prompt 
treatment and to reduce the substantial morbidity associated with this devastating infection and assessment of the prognosis 


of such cases. 


KEY WORDS: actinomadura, actinomycetoma, mycetoma 


INTRODUCTION: 

Mycetoma is a chronic granulomatous 
infection of skin and subcutaneous tissues caused by 
actinomycetes or filamentous fungi with involvement 
of underlying fascia and bones. Mycetoma is defined 
by triad of tumefaction of affected tissue, formation of 
multiple draining sinuses and presence of oozing 
granules". Eumycetoma is more common in northern 
India” while actinomycetoma is more common in 
southern india’. The incidence is more likely seen in 
people like farmers and field workers, who come in 
contact with causative agents of mycetoma, present in 
the soil and thorny vegetation, because of their 
tendency being barefooted. 

The disease usually begins as a small 
subcutaneous swelling of foot which enlarges, 
burrowing in the deeper tissues and tracking to the 
surface as multiple sinuses, discharging fluid 
containing granules. These granules or grains are 
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microcolonies of causative agents and their 
demonstration is of diagnostic value. 


CASE REPORT: 

A 70-year-old male patient from Madhya 
Pradesh presented with chief complaints of swelling 
and multiple discharging sinuses over the medial, 
dorsal and plantar aspect of the right foot of 3 years 
duration. Initially the patient noticed a painless nodule 
over the dorsal aspect of the right foot that became 
painful and gradually developed into discharging 
sinuses on medial, dorsal and plantar aspect of the foot 
over a period of few weeks. These healed leaving 
puckered scars and recurred after few months for 
which patient took antibiotic and analgesics from 
many hospitals but was relieved temporarily. Patient 
was a farmer by occupation and past history of thorn 
prick 8 years back was given. 

On local examination of the right foot, diffuse 
swelling with multiple discharging sinuses and 
puckered scars were present. Gross examination of the 
seropurulent discharge and sinuses revealed white 
granules. On palpation, tenderness was not present. 
The regional lymph nodes were not enlarged. The 
patient's clinical history and physical examination was 
highly suggestive of mycetoma at this point of time. 

For diagnosis, granules discharged from 
multiple sinuses were collected by pressing sinus from 
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periphery with sterile gauge, and sent to the laboratory 
in a sterile petridish. Macroscopically it revealed 
white granules. These were washed several times in 
sterile saline and then crushed between the slides and 
further processed for 10% KOH mount which was 
negative for fungal elements. Gram stained smear 
showed gram positive fine thread like branching 
bacteria and modified Kinyoun's stain with 1% 
sulphuric acid and Ziehl Neelsen stain.were both 
negative. The Above findings were strongly 
suggestive of actinomycotic mycetoma. 
Simultaneously granules were inoculated on 
Sabouraud's Dextrose Agar (SDA), incubated at 25°C 
and 37°C, and 10% sheep blood agar incubated at 37°C 
under aerobic and anaerobic conditions. On 10" day, a 
growth appeared on blood agar. It showed glabourous 
waxy, heaped and folded colonies which were initially 
white but later changed to tan colour. Gram staining, 
showed gram positive fine thread like branching 
bacteria. The isolate was further identified by standard 
bacteriological methods such as hydrolysis of casein, 


(View 1) 
Figure 1: Swelling of the right foot with multiple discharging sinuses. 
tyrosine, xanthine, gelatin, starch, and urea. Acid 
formation from lactose xylose and cellulose were 
definitive identification of bacteria Actinomadura 
madurae. 


DISCUSSION: 
Mycetoma was described in 1842 for the first 
time at Madurai district of Tamil Nadu in India and 


(View 2) 
Figure 2: Swelling of the right foot with multiple discharging sinuses. 


Figure 3: Gram stained smear from colony showing branching gram 
positive filamentous bacilli. 


henceforth was named Madura Foot"”’. It is defined by 
triad of tumefaction of affected tissue, formation of 
multiple draining sinuses and presence of oozing 
granules. Broadly two categories are recognised 
namely, eumycetoma caused by fungi and 
actinomycetoma/ actinomycotic mycetoma caused by 
higher bacteria of the class Actinomycetes. It usually 
affects the foot, hand and legs with tissues becoming 
necrosed and swollen after infection’. Actinomadura 
genus includes three species, Actinomadura madurae, 
A. pelletieri and A.dassonvillie. A. madurae is 
distinguished from A. pelletieri by its ability to 
produce acid from cellubiose. It is one of the 
commonest causes of actinomycotic mycetoma.The 
growth rate of actinomadura is slow. It grows on 
routine mycological media and under aerobic 
conditions", The clinical characteristics are almost the 
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same regardless of whether the disease is caused by 
actinomycetes or fungus. The most common clinical 
types are cervicofacial, thoracic, abdominal and in 
women pelvic. 

Talwar et al reported actinomycotic 
mycetoma in which feet were affected in 70% of 
cases. The disease has no defined geographic 
boundaries and occurs throughout life, with a peak 
incidence in the middle decades. Males have a 
threefold higher incidence than females'”. Most of the 
cases reported give a clear history of trauma. Our 
patient also had a past history of thorn prick 8 years 
back. Diagnosis was made by Gram staining and 
confirmed by culture. Although actinomycotic 
mycetoma is less common in northern and central 
India than eumycetoma, Bakshi and Mathur" have 
reported a rising occurrence of actinomycotic 
mycetoma in western Rajasthan due to climatic 
changes. They have observed that the prevalence of 
maduramycotic mycetoma to actinomycotic 
mycetoma has reduced from 4:1 to 1.91:1 during the 
last five years" .The management of mycetoma is 
highly challenging for the clinicians. Treatment 
regimens consist of combination of drugs. 
Combination of two or more drugs is used to prevent 
antibiotic resistance. Our patient responded to 
combination of Dapsone, Bactrim DS and Rifampicin 
for five weeks. The patient showed good progress with 
diminution of local pain and size of nodule and hence 
treatment was further continued for a period of 6 
months. The novelty of this case is its unusual 
geographic presentation in Central India. 


CONCLUSION: 

This case is reported owing to its rare 
occurrence as only a few such mycetoma cases have 
been reported from Central India. This case is reported 
to emphasize the importance of awareness among the 
clinicians and clinical microbiologists that will help in 
the early diagnosis of the disease and initiation of early 
and prompt treatment and to reduce the substantial 
morbidity associated with this devastating infection 
and assessment of the prognosis of such cases. 
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ABSTRACT 

A vascular ring is an anomaly of the great arteries (aortic arch and its branches) that compresses trachea or 
oesophagus. It presents as respiratory and GI symptoms. Double aortic arch is the most common vascular ring. It typically 
becomes symptomatic in infancy or early childhood. We present herein a rare case of an infant with double aortic arch who 
presented with respiratory distress and GI symptoms. The diagnosis was made by barium swallow, contrast-enhanced 
computed tomography chest, and MRI chest. Thereafter, the patient was referred to higher centre for surgical management. 


KEY WORDS: barium swallow, computed tomography, double aortic arch (DAA), magnetic resonance 


imaging, respiratory distress 


INTRODUCTION: 

Vascular ring is a congenital anomaly in 
which the trachea and oesophagus (or its atretic 
remnant) is completely surrounded by vessels. 
Vascular rings, which constitute less than 1% of 
congenital heart diseases, were first identified by 
Gross in 1945!" Double aortic arch (DAA) is the most 
frequently encountered vascular ring malformation 
characterized by a complete encirclement of trachea 
and oesophagus by the aortic arch. Classically, DAA 
has three types; right dominant aortic arch, left 
dominant aortic arch, and balanced-type aortic arch. In 
75% of the cases, the right arch is dominant, whereas 
the left arch is dominant in approximately 20% of the 
cases, and the remaining 5% of cases, both arches are 
equally dominant”, 

Double aortic arch may be sufficiently tight to 
cause clinical symptoms or loose enough to be 
asymptomatic. For children aged less than 2 years, 
symptoms are typically respiratory nature, while older 
children and adults frequently present with dysphagia 
and rarely show respiratory symptoms". 

Diagnosing DAA is challenging because it 
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has a wide clinical spectrum. Double aortic arch is 
usually diagnosed in infants with life-threatening 
respiratory symptoms due to severe compression of 
trachea. However, when it is minimal, DAA may 
remain undiagnosed until adulthood. 

We report a case of complete double aortic 
arch with classical manifestations. 


CASE REPORT: 

A 45 days old male child presented to our 
department with history of respiratory symptoms and 
recurrent regurgitation of feeds. The baby was 
delivered vaginally at term with birth weight of 3.1 kg 
and had cried immediately at birth. The patient started 
having symptoms of noisy breathing, increased 
respiratory rate and recurrent regurgitation of feeds 
from 5" day of life. There was no history of cyanosis. 
Patient was taken to several doctors but symptoms 
were not relieved in spite of medications. Several 
investigations were done, including 2D echo 
cardiography which did not reveal any abnormality. 
Patient reported in our department at 45 days of age. 

On admission HR-132/min, RR-66/min with 
sub costal & intercostal retractions. On systemic 
examination bilateral rhonchi were heard. Initially 
patient was managed with antibiotics and inhalational 
steroids but no improvement occurred despite of use 
of proper antibiotic cover according to blood culture. 

Then we suspected congenital anomalies and 
investigation were done accordingly. Barium swallow 
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Figure 2: Barium swallow shows indentation of the oesophagus. 


study revealed severe stenosis at upper oesophagus. 

CECT and MRI thorax revealed double aortic arch 
with dominant right side and right descending thoracic 
aorta with approximately 50% tracheal lumen 
narrowing. 

MRI chest showed branches arising from the 
right arch, which were left common carotid, right 
common carotid and right subclavian artery, anterior 
to posterior. Left subclavian artery was arising from 
left aortic arch posteriorly. 

Double aortic arch was encircling both 
trachea and oesophagus with indentation on trachea 
and oesophagus. Then the patient was advised for 
surgery and was referred to the higher centre for 
further surgical management. The vascular anomalies 
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Figure 3: Plates 1, 2, 3 shows double aortic arch, plate 4 shows indentation 
of the trachea. 
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Figure 4: CT images, plate 1 & 2 shows double aortic arch. 


were surgically corrected and patient was relieved of 
symtoms. 


DISCUSSION: 

Double aortic arch is due to failure of 
regression of the right aortic arch. Normally, 
absorption of the right (posterior) arch takes place 
between the right subclavian artery and its junction 
with the descending aorta. The remnant of the right 
arch becomes the right innominate artery and leaves a 
left (anterior) arch in normal development, freeing the 
trachea and esophagus. Failure of this process of 
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absorption in the right arch produces a vascular ring 
causing complete encircling and compression of 
oesophagus and trachea leading to severe feeding and 
respiratory difficulties. 

Double aortic arch usually exists as an 
isolated problem, although the presence of associated 
congenital heart disease such as tetralogy of Fallot, 
ventricular septal defect, and Transpositions of great 
arteries have been reported. 

In our patient there was no evidence of any 
other cardiac anomaly. 

Development of vascular rings can be 
explained by Edwards' double ring hypothetical 
model”. The development of the arch and branch 
vessels is more complex, and a thorough 
understanding of this process is imperative for 
recognising and accurately characterising the 
variations of vascular rings, which is critical for 
surgical planning [6]. Development of the great 
vessels begins at 20-22 days by vasculogenesis, in 
which networks of endothelial channels are formed by 
aggregation of angioblasts. These networks fuse to 
form the dorsal aortae and aortic arches. The lumen is 
established within these vessels when the small 
endothelial channels merge into larger channels". 

Smooth muscle cells of the media are formed 
from neural crest cells in the arch and mesenchymal 
cells in the dorsal aorta". Six aortic arches are 
formed in the fourth and fifth weeks of development 
and run in the centre of the pharyngeal arches 
connecting the paired ventral and dorsal aortae'"!. The 
paired ventral aortae fuse to form a single ventral 
aorta, the aortic sac. Fusion of the dorsal aortae into a 
single dorsal aorta begins distally and progresses 
retrograde to the seventh somite. Proximally the aortic 
sac connects to the heart through the truncus 
arteriosus. Eventually, the truncus is divided into the 
ventral aorta and pulmonary trunk by the spiral 
septum. 

The six arches develop in a craniocaudal 
fashion and also regress in the same fashion; hence all 
six arches are not seen at the same time . Also the fifth 
arch is rarely seen in humans, due to either 
nonexistence or very early regression”. The normal 
pattern of modelling and regression depends on neural 
crest cells, although the exact mechanism remains 


unknown"?! 


CONCLUSION: 
The classic sign of double aortic arch and of 
vascular rings in general is nonpositional stridor; 


however, many young infants with double aortic arch 
have adventitious expiratory breath sounds, as well as 
the characteristic inspiratory stridor. Respiratory 
findings typically do not improve with nebulized 
bronchodilator therapy and usually are more 
prominent with agitation or crying. Factors 
responsible for the aberrant persistence of certain 
aortic arch segments have not been clearly identified, 
and the pathogenesis of this anomaly remains a 
mystery. Double aortic arch typically occurs without 
associated cardiovascular defects, although other 
lesions may be present, and accordingly, it is not 
usually found as part of a syndromic complex. In most 
centers, the mortality risk for surgery is between zero 
and 2%. A specific risk of open surgical repair of 
double aortic arch is injury to the recurrent laryngeal 
nerve, which can cause vocal cord paralysis. Injury to 
the lymphatic system can lead to postoperative 
chylothorax. Additional risks include lung injury, 
bleeding with the need for blood transfusions and 
wound infection. 
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ABSTRACT 

Leprosy is a dermato-neurological chronic infection caused by Mycobacterium leprae, an acid fast intracellular 
bacilli, not cultivated in vitro. Leprosy predominantly affects the skin and peripheral nerves. The different manifestations of 
leprosy are known since time immemorial. But even today when we are trying hard to eradicate leprosy, newer forms of 
presentation continue to crop in the form of laryngeal dyspnoea, bullae with hematoma, xanthoma like presentation etc. 
Granuloma annulare (GA) is typically a benign, self-limited cutaneous disorder classically presenting as annular groups of 
skin-colored to erythematous papules and plaques without epidermal change localized to the dorsal hands and or feet. 

A 50-years-old hypertensive, diabetic female patient presented with suddenly appearing multiple asymptomatic 
red raised lesions limited to bilateral upper limbs since 2 months. On examination multiple papules and plaques of size 
varying from 2cm-5cm in diameter were present. The individual lesions were round shaped, flat topped, non-scaly, 
indurated plaques with central clearing and hyperpigmentation. There was no loss of sensation (touch, pain), thickened 
nerves or muscle weakness. No signs of any atrophy and hair loss over plaques. A biopsy was taken for the confirmation of 
diagnosis and it was suggestive of borderline lepromatous leprosy. Skin and nerves affected by leprosy is quite common. 
However, it is a great mimic of many conditions. In areas endemic for leprosy it is imperative to keep in mind the diverse 


presentations of leprosy. Leprosy should be actively ruled out in all suspected cases so as to prevent misdiagnosis. 


KEYWORDS: Alopecia, Diabetes mellitus, Granuloma annulare, Lepromatous leprosy 


INTRODUCTION: 

Leprosy is a dermato-neurological chronic 
infection caused by Mycobacterium leprae, acid fast 
intracellular bacilli, and not cultivated in vitro!’, 
Leprosy predominantly affects the skin and peripheral 
nerves since Mycobacterium leprae prefers cooler 


temperature of <98.6 °F’. The different manifestations 


of leprosy are known since time immemorial. 
Hypopigmented or erythematous patches, localized 
paraesthesia, anaesthesia, shooting pains, blisters of 
hands and feet, motor weakness, nasal stuffiness, 
epistaxis, synovial swelling of wrist, pedal edema, 
painless nodule, diminished or excessive sweating 
have been reported. But even today when we are trying 
hard to eradicate leprosy, newer forms of presentation 
bullae with hematoma, xanthoma like presentation 
etc. Granuloma annulare (GA) is typically a 
benign"',continue to crop in the form of laryngeal 
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dyspnoea, self-limited cutaneous disorder classically 
presenting as annular groups of skin-colored to 
erythematous papules and plaques without epidermal 
change localized to the dorsal hands and/or feet. In 
addition to the localized form, there are variants 
including generalized (generalized annular GA, 
disseminated papular GA, and atypical generalized 
GA), subcutaneous, and perforating GA, providing for 
a wide spectrum of clinical lesions. 

We also came across in a_ borderline 
lepromatous leprosy patient presenting with lesions 
resembling GA. Because of rarity of atypical 
presentation like this we report a case of borderline 
lepromatous leprosy with granulomaannulare 
likepresentation. 


CASE REPORT: 

A 50-years-old hypertensive, diabetic female 
patient presented with suddenly appearing multiple 
asymptomatic red raised lesions limited to bilateral 
upper limb since 2 months, with no contact history 
with a leprosy patient. On examination multiple 
papules and plaques of size varying from 2cm-Scm in 
diameter were present (Figure 1). The individual 
lesions were round shaped, flat topped, 
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Figurel: Multiple erythematous annular plaques over Bilateral Upper 
limb. 


Figure 2:Histopathology showing thin and flat epidermis, narrow grenz 
zone, diffuse and nodular granulomatous infiltrate centred around the 
neurovascular bundles[H&E, X400]. 


non-scaly, indurated plaques with central clearing and 
hyperpigmentation. There was no loss of sensation 
(touch, pain), thickened nerves or muscle 
weakness.No signs of any atrophy and hair loss over 
plaques. A presumptive diagnosis of granuloma 
annulare associated with diabetes was made and 
empirical therapy of topical steroids (clobetasol 
propionate) was started. A biopsy was taken for the 
confirmation of diagnosis was sent. There was no 
improvement after 7 days of topical therapy. The 
histopathology showed thin and flat epidermis, narrow 
grenz zone, diffuse and nodular granulomatous 
infiltrate centred around the neurovascular bundles 


S” #3. 


Figure 3: The curvilinear granulomas were composed of pale staining 
foamy histiocytosis and lymphocytes.[H&E, X1000]. 


(Figure 2). The curvilinear granulomas were 
composed of pale staining foamy histiocytosis and 
lymphocytes, suggestive of borderline lepromatous 
leprosy (Figure 3). A Slit Skin Smear was done which 
was negative for Acid Fast Bacilli. Patient was started 
on Multibacillary Multi Drug Therapy and after one 
month of therapy there was 50% decrease in lesions. 


DISCUSSION: 

Leprosy can be diagnosed fairly accurately on 
the basis of its three cardinal signs. However, as it is a 
spectral disease, its range of clinical presentations is 
localized lepromatous disease presenting with single 
nodule orlocalized area of papules and nodules, 
histoid leprosy, lucio leprosy and spontaneous 
ulcerations seen in long-standing untreated 
lepromatous leprosy. We present this case because of 
atypicality of the presentation of lesions. Granuloma 
annulare-like presentation has not been reported 
earlier in literature in Hansen's disease. 

Our patient presented with atypical 
morphology of lesions mimicking granuloma 
annulare. Short duration of symptoms; absence of 
sensory symptoms, nerve enlargement, and otherwide. 
The uncommon disease presentations include signs of 
leprosy like Madrosis, leonine facies and localization 
of disease to Bilateral upper limb delayed the 
diagnosis of leprosy. Other atypical manifestations 
reported previously include verrucous lepromatous 
leprosy, leprosy presenting initially with myositis 
followed by skin lesions and lymphadenopathy and 
leprosy presenting as erythema multiforme like Type 2 
reaction.’ **! Ankad BS et al have reported a case of 
pureneural leprosy involving isolated cutaneous radial 


People’s Journal of Scientific Research 


July 2017; Volume 10, Issue 2 83 


Rupla R, et al.: Hansen's Disease: A Great Mimicker 


nerve as multiple abscesses along the course of 
nerve. There are also few case reports of leprosy 
mimicking common rheumatologic entities.'” 
Histopathology was central in establishing the correct 
diagnosis. Thus all suspected cases, especially in 
endemic regions, should be subjected to 
histopathologic examination. Further various clinical 
presentations of leprosy, common as well as 
uncommon, must be kept in mind to avoid untoward 
delay in diagnosis. 


CONCLUSION 

Skin and nerves affected by leprosy is quite 
common. However, it is a great mimic of many 
conditions. In areas endemic for leprosy it is 
imperative to keep in mind the diverse presentations of 
leprosy. Leprosy should be actively ruled out in all 
suspected cases so as to prevent misdiagnosis. 


REFERENCES: 


1. Britton WJ, Lockwood DN. Leprosy. Lancet 2004; 
363: 1209-1219,doi:10.1016/S0140-6736(04)15952-7 

2. Hastings RC. The microbiology of leprosy. In: 
Leprosy. 1° Edn. Edinburgh: Churchill Livingstone; 
1985. p. 37. 

3. Medeiros MZ, Fhilo GH, Vicari CFS,Takita LC, 
Barbosa AB, Cuto DV. Verrucous lepromatous leprosy: 
a rare form of presentation - report on two cases. An 
Bras Dermatol, 2014 ; 89(3): 481-484. 

4. Gupta S, Mehta A, Lakhtakia R, Nema SK. An unusual 
presentation of lepromatous leprosy. Med J Armed 
Forces India, 2006; 62: 392-393. 

5. Sgambatti S, Andrade JG, Sousa ALM etal. An unusual 
presentation of leprosy at diagnosis: erythema 
multiforme like Type 2 rection. Revista de Pathologia 
Tropical, 2010; 39: 221-227. 

6. Ankad BS, JawalgiA, Dombale VD, Telkar S. Multiple 
nerve abscesses on cutaneous radial nerve - a case of 
pure neural leprosy. Ind J Lepr, 2013;85:79-81 

7. Rath D, Bhargava S, Kundu BK. Leprosy mimicking 
common rheumatologic entities: A trial for clinicians in 
the era of biologics. Case reports in Rheumatology 
2014;2014:429698. 


Cite this article as: RuplaR, Dey VK, Gupta R: Hansen’s Disease: A Great Mimicker. PJSR. 2017:10(2):82-84. 
Source of Support: Nil, Conflict of Interest: None declared. 


People’s Journal of Scientific Research 


July 2017; Volume 10, Issue 2 84 


Multiple Splenic Tubercular Abscesses in an 


Immunocompetent Patient 


Rashmi Mahalle, *Umesh Gaikwad 
Department of Microbiology, *Department of Surgery, NKP Salve Institute of Medical Sciences And Research 
Center and Lata Mangeshkar Hospital, Nagpur 


(Received: March, 2017) (Accepted: June, 2017) 


ABSTRACT 

Tubercular splenic abscess is an extremely rare clinical entity particularly among immunocompetent patients. It 
has been reported in association with immunodeficiency states. We report a case of 34 years old HIV negative male who 
presented with fever and pain in left hypochondriac region. Computerised Tomographic scan (CT scan) of the abdomen 
revealed multiple splenic abscesses with abdominal lymphadenopathy Splenectomy was done. Pus from lesion showed acid 


fast bacilli. Patient responded to standard antitubercular medication. 


KEY WORDS: abcesses, immunocompetent, splenic tuberculosis 


INTRODUCTION: 

Tuberculosis is an important health problem 
in developing countries with varying clinical 
presentation depending on the organ and system 
involved." It is one of the common infections causes 
of splenic enlargement. However, tubercular splenic 
abscess is a rare presentation restricted largely to 
immunocompromised population with disseminated 
tuberculosis.”' Extrapulmonary tuberculosis 
constitutes 15-20% of all TB cases."" We are 
reporting a case of tubercular abscesses in spleen in an 
immunocompetant host, as primary involvement of 
spleen is unusual. 


CASE REPORT: 

A 34 years male came with complaints of 
fever on and off since 1 year, pain in left 
hypochondriac region since | month. There was no 
history of cough, malaise and weight loss. History of 
trauma was not present. There was no history of 
contact with a case of Tuberculosis. The patient was 
non smoker and did not consume alcohol. 
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On examination, there was lump in the left 
hypochondriac region extending up to umbilicus. 
Splenic notch was palpable. The lump was firm, tender 
and moved with respiration. Rest of physical 
examination was unremarkable. 

Laboratory investigations revealed 
microcytic hypochromic anaemia with Hb at 
8.5gm/dl. Total leucocyte count was raised 
19,200/cumm with neutrophilic predominance (86%). 
Chest radiograph was unremarkable. Sputum smear 
was negative on 3 consecutive early morning samples 
for acid fast bacilli. USG thorax showed mild to 
moderate free fluid in the pleural cavity(70 - 80cc). 
Contrast enhanced computerised tomography (CECT) 
scan of abdomen showed spleen grossly enlarged 
about 24 cm in cc diversion. Shape was normal. There 
were multiple well defined hypodense lesions 
scattered throughout splenic parenchyma. Majority of 
lesions were present beneath the capsule. Multiple 
heterogeneously enhancing enlarged lymph nodes 
were noted in pre and paraaortic region(left > right), 
porta hepatis and peripancreatic regions. USG pelvis 
was normal. HIV test was negative. 

Splenectomy was done as the spleen was 
grossly enlarged and there were multiple abscesses. 
Pus from lesion showed acid fast bacilli on Ziehl 
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Figure1: Enlarged spleen with multiple abscesses. 
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Figure 2: CECT Abdomen shows an enlarged spleen with multiple coalescent non-enhancing areas. 


Neelson (ZN) staining. On Histopathology, epitheloid 
cell granulomas, Langerhan's giant cells and few 
lymphoid cells with necrotic background were seen 
suggestive of tubercular lesion . 

The patient was started on daily short course 
chemotherapy with isoniazid, rifampicin, 


pyrizinamide and ethambutol . He responded well to 
anti tubercular treatment (ATT). 


DISCUSSION: 
Tuberculosis is a deadly infection prevalent 
worldwide and more so in the developing countries. It 
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presents as pulmonary and extrapulmonary disease 
with a predilection for lungs."' Extrapulmonary 
tuberculosis presents as lymphadenopathy, pleural 
effusion, bone and joint disease, intestinal disease, 
pericardial disease, meningitis and miliary disease.” 
15% of all tuberculosis cases are extrapulmonary 
form, of which 11% have abdominal organ 
involvement.” Splenic TB is of 2 types (a) spleen 
tuberculosis in immunocompromised individuals as 
part of miliary tuberculosis; (b) second and unusual 
form of splenic TB is the primary involvement of the 
spleen, as in our patient.’ 

Patients with splenic tuberculosis usually 
present with left upper quadrant pain and fever.” Our 
patient also presented with similar complaints. 
Fooladi et al have reported isolated splenic abscess in 
their patient.” In our case, patient had abdominal 
lymphadenopathy along with splenic abscesses. A 
study done by Adil et al, in a series of 12 
immunocompetent patients with splenic TB showed 
the simultaneous involvement of one or more organ in 
all the patients.” 

CT scan and USG are essential tools in the 
assessment of patients with suspected splenic 
tuberculosis. USG is noninvasive and cost effective 
investigation. It helps in diagnosis and assessment of 
treatment response.''*"' CT scan is more sensitive than 
USG.""" It shows solitary or multiple nodular or 
saccular foci or hypodense areas in the spleen. ”*' CT 
scan of abdomen and thorax rules out involvement of 
any other organ." In almost all the reported cases 
diagnosis was made by radiological findings followed 
by pathological examination for fine needle aspirate, 
splenic biopsy or splenectomy specimen.'”'” In present 
case however pus sample was send for Zieh] Neelsen 
staining and acid fast bacilli were seen. 
Histopathological and Microbiological investigations 
are essential to pinpoint the diagnosis." 
Histopathological examination shows caseous 
granulation with Langerhan's giant cells and 
epitheloid cells."°"" 


CONCLUSION: 

Antitubercular treatment (ATT) remains the 
first line treatment for splenic tuberculosis, whereas 
splenectomy is rarely required. However, surgical 
procedure may be required if there is abscess 


formation, if biopsy specimen are non diagnostic or 
when patient is not responding to treatment.'**” In 
present case the spleen was enlarged about 1.5kg in 
weight due to multiple abscesses. Therefore, 
splenectomy was performed followed by 
antitubercular treatment. 
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ABSTRACT 

Septate uterus is commonest congenital uterine anomaly. Its mean incidence of uterine defects in the general 
population and in infertile women is 4.3% . It results from partial or complete failure of resorption of utero-vaginal septum 
after fusion of the para -mesonephric duct. Septum can be partial septum that involves the endometrial canal but not the 
cervix. Septum can be complete ,if it extends to either internal or external cervical os. 

A case of 25 year, female with history of amennorhea 7 months with G3P2L2 complaining of recurrent bleeding 
per vagina came in obstetrics department and referred for antenatal sonography (First Antenatal Scan) in radiology 
department is reported here. Antenatal scan in ultrasonography revealed : live fetus of 28 week 2 days with a septa separating 
the amniotic cavity into two cavities. Whole fetus was lying in right half of uterus with crowded fetal part, only both lower 
limbs of fetus along with part of umbilical cord were seen extending into the left half of uterus. The whole of amniotic fluid 
was seen in the left half of the uterus Placenta was partially attached to the fetus. MRI confirmed the ultrasonography 


findings. 


KEY WORDS: congenital, mullerian anomalies, pregnancy, septate uterus 


INTRODUCTION: 

Congenital uterine anomalies are commonly 
encountered in the general population but 
reproduction seems to vary according to the type of 
anomaly as intrauterine anomalies can lead to fatal 
condition like uterine rupture in pregnancy’. Septate 
uterus is a congenital uterine anomaly.The mean 
incidence of uterine defects in infertile women is 
4.3%. It is associated with higher risk of miscarriage , 
premature birth and malpresentation. It is also 
associated with renal and skeletal abnormalities. 
There is risk of a spontaneous abortion , more common 
in 2nd trimester than in Ist trimester,but in presenting 
case fetus was delivered live with septa, which is a 
rarest entity”. 

A septate uterus is not diagnosed until patient 
presents with recurrent pregnancy loss. Majority of 
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patient with septate uterus have reproductive failure , 
obstetrical complications and an increased incidence 
of recurrent miscarriages . Clinically , symptoms may 
range from being asymptomatic thus remaining 
undiagnosed , to the development of poor reproductive 
outcome. 


CASE REPORT: 

A 25 old female with amennorhea for 7 
months (G3P2L2A0) presented with bleeding PV. 
USG followed by MRI revealed: Gravid uterus with 
partial septa (8-10 mm thick and 3cm_ length) 
extending from fundus dividing the uterine cavity into 
two halves with single live fetus with MGA 26 weeks 
lday lying in right half of uterus with crowded fetal 
parts. Placenta was lying in the anterolateral position 
with medial attachment over the septa (Figure | & 2). 
Both lower limbs of fetus were extending into left half 
of uterus along with umblical cord (Figure3). 

Antenatal scan revealed live fetus with MGA 
26 weeks | day with LMP( MGA ) 28 weeks 5 days 
suggest IUGR. Indication for caesarean section was 
IUGR and reduced AFI and Utertine Anomaly. A live 
fetus was delivered by caesarean section. Uterus was 
partially septated. The septa was measuring 3 cm in 
length which was seen arising from fundus of uterus. 
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Figure 1: Ultrasonograpphy shows the septa (blue arrow) dividing the uterine cavity into two halves. Red arrow indicates lower limb of fetus extending in 


left half of the cavity. Orange arrow indicates placenta. 
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Figure 2: Fetal MRI in oblique veiw shows the septa (short arrow) with 
placenta (long arrow) attach on its right side. 


DISCUSSION: 

Septate uterus is the commonest congenital 
uterine anomaly associated with loss of pregnancy in 
90% of cases. Septate uterus is a class V type 
mullerian duct anomalies”. 

Septate uterus is considered a type of uterine 
duplication anomaly. It results from partial or 
complete failure of resorption of utero-vaginal 
septum after fusion of the para-mesonephric duct. 
Septum can be partial septum that involves the 
endometrial canal but not the cervix. Septum can be 


Figure 3: Fetal MRI in coronal section shows partial septa (short arrow) 
divides the uterine cavity into two halves. Long arrow indicates umblical 
cord. 


complete, if it extends to either internal or external 
cervical os Fusion of the mullerian ducts normally 
occurs between the 6th and 11th weeks of gestation to 
form the uterus, fallopian tubes, cervix, and proximal 
two-thirds of the vagina”. Any disruption of mullerian 
duct development during embryogenesis can result in 
a broad and complex spectrum of congenital 
abnormalities termed mullerian duct anomalies. The 
ovaries and distal third of the vagina originate from 
the primitive yolk sac and sino vaginal bud, 
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respectively. Therefore, Mullerian duct anomalies are 
not associated with anomalies of the external genitalia 
or ovarian development. 

Diagnosis of Mullerian duct anomalies is 
clinically important because of the high associated 
risk of infertility, endometriosis, and miscarriage. 
Mullerian duct anomalies are also commonly 
associated with renal anomalies, including renal 
agenesis (most commonly unilateral agenesis), 
ectopia, hypoplasia, fusion, malrotation, and 
duplication. Other congenital anomalies commonly 
associated with Mullerian duct anomalies include 
those of the vertebral bodies , such as wedged or fused 
vertebral bodies and spina bifida, cardiac anomalies, 
and syndromes such as Klippel-Feil syndrome. 

Accurate Mullerian duct anomalies 
recognition and classification are critical because 
treatment varies by the anomaly subtype. Of particular 
importance is correct identification of a septate uterus, 
since the septum may be composed predominantly of 
fibrous tissue. Recurrent miscarriage in these patients 
is attributed to implantation of the embryo onto a 
poorly vascularized septum. Even with today's state- 
of-the-art imaging techniques, classification of 
Mullerian duct anomalies may be challenging . 

Imaging plays an essential role in Mullerian 
duct anomalies diagnosis and treatment planning. 
Currently, magnetic resonance (MR) imaging is the 
preferred means of evaluation. However, selection of 
the initial imaging modality is often dictated by the 
presenting clinical scenario (eg, primary amenorrhea, 
pelvic pain, or infertility). Hysterosalpingography 
(HSG) is routinely used in an initial evaluation of 
infertility. It allows assessment of the uterine cavity 
and fallopian tube patency but does not provide any 
information about the external uterine contour. 

In younger patients or acute cases, 
ultrasonography (US) is the preferred method because 
it is readily available, inexpensive, and rapid and does 
not use ionizing radiation. Field-of-view restrictions 
with ultrasonography, patient body habitus, and 
artifact from bowel gas may result in a request for 
further imaging with MR imaging. With the advent of 
three-dimensional (3D) techniques, Ultra sonography 
may have the future potential to match the capabilities 
of MR imaging’. Currently, however, MR imaging 
remains the preferred Mullerian duct anomalies 


imaging method, as it exquisitely details both the 
uterine cavity and external contours and has shown 
excellent agreement with clinical Mullerian duct 
anomalies subtype diagnosis”. 


CONCLUSION: 


Radiologist plays a very important role to rule 
out the cause of vaginal bleeding in pregnancy by 
Ultrasound and MRI". The use of ultrasound has 
proved to be extremely accurate in the detection and 
classification of uterine anomalies and seems to have 
established it as the gold standard technique for 
diagnosis of septate uterus. 
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ABSTRACT 

Periodontitis is an inflammatory disease affecting the supporting structures of teeth(periodontal ligament and 
alveolar bone). Association between diabetes mellitus and periodontal disease is well established. Periodontitis has been 
reported as one of the microvascular complications of diabetes. Diabetes is a risk factor for periodontitis. Both diseases are 
thought to share a common pathogenesis. Poor control of diabetes with HBA 1c > 8 has adverse effects on the periodontium 
as well as the response to periodontal therapy. Periodontitis has been shown to adversely effect glycaemic control and 
periodontal therapy has been postulated to improve glycaemic control in diabetics. An attempt is made herein to review the 
bidirectional relationship between periodontitis and diabetes mellitus so that periodontal health is considered as an integral 


part of management of diabetes. 


KEY WORDS: diabetes mellitus, glycaemic control, periodontal therapy, periodontitis 


INTRODUCTION: 

Diabetes Mellitus and periodontal diseases 
are common chronic diseases observed worldwide. 
Historically oral infections were thought to be 
localized to the oral cavity, except in the case of some 
associated syndromes and some untreated 
odontogenic infections. A change in paradigm has 
dispelled this notion, and a whole new concept of the 
status of oral cavity and its impact on systemic health 
and disease has evolved. Periodontal infection 
represents a complication that may be involved in 
altering the systemic physiology in diabetic patients. 
Since periodontitis can be more than just a localized 
oral infection, the effects have been hypothesized to be 
far-reaching. Severe chronic forms of this disease can 
result in systemic response to the bacteria and bacterial 
products that are disseminated due to breakdown of 
the periodontal apparatus (the ligament attachment 
around the tooth that includes the gingival tissues and 
bone).Periodontal disease has been reported as the 
sixth complication of diabetes along with neuropathy, 
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nephropathy, retinopathy and micro and 
macrovascular diseases'’. An association between 
diabetes and periodontitis is a widely accepted 
phenomenon that has been shown in numerous 
studies. The interrelationships between diabetes and 
periodontal disease provide an example of systemic 
disease predisposing to oral infection, and once that 
infection is established, the oral infection exacerbates 
the progression of systemic disease”. 

Hence, this article is an attempt to review the 
relationship between diabetes mellitus and 
periodontal disease and the potential mechanisms 
involved in local and systemic disease progression. 


The two-way relationship between periodon- 
titis and diabetes mellitus: 

Mechanisms of interaction between diabetes mellitus and 
periodontal disease: 

Periodontal disease includes both gingivitis 
and periodontitis. Gingivitis is defined as the 
condition where inflamed gingival tissues are 
associated with a tooth with no attachment loss or with 
previous attachment and bone loss (reduced 
periodontal support), but is not currently losing 
attachment or bone. Periodontitis, on the other hand, is 
defined as an inflammatory disease of the supporting 
tissues of the teeth caused by specific microorganisms 
or groups of specific microorganisms, resulting in 
progressive destruction of the periodontal ligament 
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and alveolar bone with pocket formation, recession, or 
both. It is a multifactorial disease. The development of 
periodontitis is dependent on many factors, like the 
microbial challenge, genetic risk factors, 
environmental and acquired risk factors". 

The gingival capillaries of diabetic patients 
not only have significantly greater basement 
membrane thickness’ but also other aberrations such 
as disruption of the membrane, presence of collagen 
fibres within the true membrane, and swelling of 
endothelium”. It has been hypothesized that the above 
changes may impede oxygen diffusion, metabolite 
waste elimination, leukocyte migration, and diffusion 
of immune factors and thus contribute to increased 
periodontitis in diabetic patients. Gram negative 
bacteria have Lipopolysaccharides present in their 
bacterial cell wall which are potent inducer of 
inflammatory mediators like TNF alpha from 
monocytes and macrophages resulting in severe 
insulin resistance’, Defects in polymorphonuclear 
leukocyte (PMN) chemotaxis in diabetic patients is 
responsible for their increased susceptibility to 
periodontal infection"'Altered collagen metabolism 
would be expected to contribute to periodontal disease 
progression and delayed wound healing in diabetics” 
Increased thickness of gingival capillary endothelial 
cell basement membranes and the walls of small blood 
vessels may be seen in diabetic individuals. This 
thickening may impair exchange of oxygen and 
metabolic waste products across the basement 
membrane.AGE accumulation results in increased 
cross-linking of collagen, reducing collagen solubility 
and decreasing turnover rate. Increased collagenase 
activity in diabetes mellitus results in greater 
degradation of newly formed, more soluble 
collagen.The net effect is a predominance of older, 
highly crosslinked AGE-modified collagen. In the 
capillaries, this accumulation of highly cross-linked 
collagen in the basement membrane increases 
membrane thickness. These events may play a role in 
altering the tissue response to periodontal pathogens, 
resulting in increased severity and progression of 
periodontitis’. Poorly controlled diabetic patients 
exhibit increased levels of beta - glucuronidase 
enzyme in GCF. It may be derived from 
polymorphonuclear cells accumulated in the gingiva 
due to enhanced inflammation. This enzyme causes 
damage to the collagen tissue and also results in severe 
periodontal destruction. Salivary calcium levels were 
found to be higher in uncontrolled DM patients as 
compared to controls. It aids in dental calculus 
formation and increases the severity of periodontal 


destruction. MMP levels were significantly higher in 
diabetic patients with periodontal destruction as 
compared to non-DM patients. Expression of these 
enzymes may result in enhanced collagenolytic 
activity, tissue destruction and poor healing11.HLA- 
DR4 molecules on peripheral blood antigen cells of 
diabetic patients may signal greater susceptibility to 
periodontitis'”. In summary, the increased risk to 
periodontal disease in diabetes is triggered by the 
plaque biofilm and the hyperglycaemic state, both of 
which result in a series of synergisticinflammatory 
reactions, with release of inflammatory mediators and 
cytokines causing tissue destruction and an 
impairment in healing responses. 


Effect of Diabetes on the Periodontium: 

Large epidemiological studies have shown 
that diabetes increases the risk of alveolar bone loss 
and attachment loss approximately three-fold when 
compared to nondiabetic individuals'”’. Diabetes may 
result in impairment of neutrophil adherence, 
chemotaxis, and phagocytosis, which may facilitate 
bacterial persistence in the periodontal pocket and 
significantly increase periodontal destruction. 
Formation of advanced glycation end-products, a 
critical link in many diabetic complications, also 
occurs in the periodontium, and their deleterious 
effects on other organ systems may be reflected in 
periodontal tissues as well. Matrix metalloproteinases 
are critical components of tissue homeostasis and 
wound healing, and are produced by all of the major 
cell types in the periodontium. Production of matrix 
metalloproteinases such as collagenase increases in 
many diabetic patients, resulting in altered collagen 
homeostasis and wound healing within the 
periodontium. 


Influence of Diabetes Mellitus on the Outcome 
of Periodontal Therapy: 

Diabetes Mellitus being a state of altered 
metabolism has effect on periodontal inflammation as 
well as response to periodontal treatment. Diabetic 
patients are known to have altered wound healing, 
greater chance of recurrence of periodontal disease, 
rapid deterioration without intervention; especially in 
poorly controlled diabetics. the conclusion drawn 
from most of the studies indicate that subjects with 
well-controlled diabetes exhibit clinical healing 
similar to non-diabetics, at least in the short term. On 
the basis of the available findings, there is no 
substantial evidence that suggests individuals with 
diabetes would require more thorough and aggressive 
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periodontal therapy than standard periodontal therapy. 
However, with poorly controlled diabetics, 
periodontal health appears to deteriorate more rapidly 
than in healthy individuals. Therefore, assessment of 
patients' metabolic status is important in 
determiningth prognosis and recall interval for 
periodontal therapy". 


Role of Periodontitis on Glycaemic Control: 
The interest in the effect of periodontal 
disease on diabetes may be due to the finding that acute 
infections alter the endocrinologic-metabolic status, 
leading to difficulty in controlling blood sugar and 
increased insulin resistance. Chronic infection may 
result in poor metabolic control of blood sugar and 
increased insulin requirements. Evidence suggests 
that periodontal diseases can induce or perpetuate an 
elevated systemic chronic inflammatory state, as 
reflected in increased serum C-reactive protein, 
interleukin-6, and fibrinogen levels seen in many 
people with periodontitis"’. Inflammation induces 
insulin resistance, and such resistance often 
accompanies systemic infections. Periodontal 
infection can induce elevated serum interleukin-6 and 
tumour necrosis factor-alpha levels, and may play a 
similar role as obesity in inducing or exacerbating 
insulin resistance. Studies involving mechanical 
periodontal treatment alone reported improvement in 
periodontal status only (ie. no change in glycaemic 
control), while studies including systemic antibiotics 
accompanying mechanical therapy reported an 
improvement in both periodontal status and glycaemic 
control. it has been hypothesized that these different 
results due to antibiotic use (especially doxycycline) 
may involve several mechanisms, including an 
antimicrobial effect, m Thus, good control of serum 
glucose in diabetic patients appears to be a desirable 
goal in preventing certain infections and to ensure 
maintenance of normal host defense mechanisms that 
determine resistance and response to infection ". 


Effects of Periodontal Therapy on Glycaemic 
Control: 

This topic has been of interest since last few 
decades. With better understanding of inflammatory 
mediators, role of periodontal treatment in controlling 
blood glucose levels has been studied. It is known that 
infections are often accompanied by tissue insulin 
resistance (Vki-Jarien 1989). Grossi et al. (1996) have 
suggested that chronic Gram-negative infections and 
chronic endotoxemia, such as is seen in periodontal 
disease could also induce insulin resistance and a 


worsening of metabolic control in diabetic patients. In 
view of these facts, it has been hypothesized that 
control of periodontal infections improves metabolic 
control of diabetics. Periodontal treatment may 
involve scaling, root planning and flap surgery with or 
without the use of systemic or local antibiotics. It is 
hypothesised that successful periodontal therapy 
appears to reduce circulating TNF-a levels 
significantly in both systemically healthy 
periodontitispatients''” and diabetic patients. TNF-a 
produced from a diposetissuesininsulin-resistant type 
2 diabetes patients. In a study by Martorelli de Lima 
AF et al!” it was found that with antimicrobial 
periodontal therapy, there was significant reduction in 
the number of microorganisms in periodontal pockets, 
circulating TNF-a levels and HbA Ic value. A recent 
study by Martorelli de Lima and co-workers'” 
demonstrated that the adjunctive use of locally 
delivered doxycycline improved the periodontal 
attachment levels of diabetic patients with 
periodontitis as compared with controls who received 
scaling and root planing. Similar results were shown 
with adjunctive systemic doxycycline, in addition to 
non-surgical periodontal therapy'”. 


CONCLUSION: 

The evidence supports viewing the 
relationship between diabetes and periodontal disease 
as bidirectional; that is, diabetes is associated with 
increased occurrence and progression of periodontitis, 
and periodontal infection is associated with poor 
glycaemic control in people with diabetes. While 
treating periodontal infection in diabetics is clearly an 
important component of oral health, it may also have 
an important role in establishing and maintaining 
glycaemic control. Further studies may be helpful to 
determine, if early development of gingival 
inflammation and periodontal disease in patients with 
diabetes represents a risk for development of other 
complications. Many variables need to be considered 
including type of diabetes, glycaemic control and 
preexisting periodontal disease. While dental 
profession recognizes the relationship of periodontal 
disease and diabetes mellitus, the level of awareness 
by the medical profession is not as apparent.Large 
body of evidence indicates that improved glycaemic 
control in patients with type 1 and type 2 diabetes 
results in fewer micro and macrovascular 
complications and reduced rate of progression of 
existing complications. These studies which do not 
include oral findings clearly suggest that appropriate 
glycaemic control may improve periodontal 
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manifestations of diabetes. Furthermore, studies in 
periodontal literature which have examined this 
question have concluded that good glycaemic control 
is associated with improved periodontal status''”. With 
the current focus on the relationship of periodontal 
disease and certain systemic disorders, it is time to 
develop an appropriate agenda regarding the 
periodontal disease- diabetes mellitus relationship. 
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